INSTRUMENTS 
ane 
AUTOMATION 


Digital Differential 
$5 BILLION Analyzers ... page 1105 


Pneumatically Loaded 


$4 BILLION Regulators .. . page 1090 


$3 BILLION 


$2 BILLION 


$1 BILLION 








THE MIDWESTERN 


\ 


561 
RECORDING 
OSCILLOGRAPH 


\ 


$61 SPECIFICATIONS 
Weight 15/2 Ibs 
Dimensions ..6-11/32” x 5-3/16” x 9-3/16” 
No. of Channels , 14 
Magazine Capacity . 95° DuPont Lino Writ 24 
Recording Speed Range... 0.5” to 80” per sec. 
Trace Identification Beam interrupter Type 
Constant Acceleration Above 25 Gravities 
Shock Accelerations Above 1500 Gravities 
for 20 Milliseconds 
Temperature —65°F to +165°F 
Altitude Up to 100,000’ above sea level 
Power Requirements 28 volts OC, 
12 Amperes Maximum 
Connectors: 
Power ..... daca vee WK-5-32S 
Galvanometer ge FK-C32-32S 


MIDWESTERN 
INSTRUMENTS 


41st and Sheridan Road e@ Tulsa, Okla. 


\ 


\. This new recording oscillograph now makes it possible to 


\_ eliminate costly telemetering equipment in missile, 


‘ torpedo or similar testing. Its miniature size, extreme 


\ ruggedness and high recording speeds allow it 
\ to be installed directly in the test vehicle, where 
\ it will record all data and will withstand 
x the high shocks and accelerations associated 


\ 
\._ with the test. 
iy 
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of your finger gives you 


— foolproof 


program check 


Only the new GEDA Automatic Problem 
Analyzer completely checks 
computer programming and operation. 


Here’s one of the greatest advances in computer speed and 
reliability. It’s the new GEDA Automatic Problem Analyzer 
— standard equipment at no extra cost on every GEDA A-14 
Goodyear Electronic Differential Analyzer. 

Here’s how it works: 

Switch the computer control to CALIBRATE. Then simply dial 
the “call” number of the first active channel in your problem. 
From here on every existing output in the computer, whether 
linear or nonlinear, is scanned and its position and value indi- 
cated. Repeat the dialing process for each active channel in 
succession. Then, compare the output readings with your set-up 
diagram. You know at once whether: (1) all connections are 
properly made; (2) unwanted connections exist; (3) every 
amplifier, multiplier, function generator, coefficient potentiom- 
eter, etc., used in the problem is operating properly; (4) 
every coefficient in the computer has been properly established, 
and (5) all initial conditions are present and correct. 


But, that’s not all. By adding only the optional GEDA Auto- 
matic Read-Out Printer, the entire operation becomes fully 
automatic — from start to finish — giving you a continuous 
printed record of every active channel, by number, plus the 
connection, magnitude, polarity and scale factor of every 
output — channel by channel. If an error exists, you know 


— fully automatic 
output monitoring 


— pin-point 
circuit analysis 





As if that weren’t enough, the GEDA A-14 scanner will also 
completely check every element in the computer for output 
drift and calibration adjustment. And, A-14 circuitry provides 
for coefficient potentiometer settings by the new through-put 
gain method. 

The Automatic Problem Analyzer is but one of many advanced 
design and engineering features which make the GEDA A-14 
Series the most accurate and flexible analog computers ever 
available. Get the compiete GEDA A-14 story today. Write: 
Goodyear Aircraft Corporation, Dept. 931GE, Akron 15, Ohio. 


P.S. For detailed information on the GEDA A-14 Automatic 
Problem Analyzer, ask for your personal copy of the technical 
paper, “A New Method of Verifying Analog Computer Prob- 


lems and Performances.” 


GEDA 


ANALOG COMPUTERS 


The Way To Give Your Hunch a Chance 


GOOD, YEAR 
AIRCRAFT 


immediately where to find it on the problem board. citeilasstt tdi tacit ininmsteiteanciadlidias tenes Stctnan 
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a good rule 
to follow: 


for cabinets, instrument panels, weld- 
ments, enclosures, cubicles, housings, 
chassis, consoles— 


See SENSITIVE RESEARCH 


ALTERNATING AND DIRECT CURRENT 


Falstrom!  _ REFERENCE STANDARD 
shemeasureat anycompanyisiternne PANEL INSTRUMENTS 


tation—and for 85 years now, Falstrom WITH ACCURACIES TO .25 OF 1% 


has been the outstanding name in the 
sheet metal fabricating field. Under one Vertically Mounted and Edgewise Panel Instru- 
roof, Falstrom maintains complete de- ments that conform to the most rigid specifications 
sign and production facilities including normally reserved for secondary electrical indi- 
the latest metal working equipment—all cating standards in the laboratory. All instruments 
backed by men whose experience em- have Hand Drawn Mirrored Scales. Available 
braces every type of enclosure require- with Diamond Pivots and Shock Mounted Jewels. 
ment. For all work in aluminum, steel 
and other alloys write for bulletin 142. 








Model CEW-7 Scale Length 7” 


Millivoltmeters 


. 
ARMKARR AAMT AAR ATR tk 











Voitmeters 


FALSTROM 
MEANS— 
IT’S THAT 
MUCH BETTER! Ammeters 


Wattmeters 


Microammeters MICROAMPERES 


Milllammeters 








Ratiometers 

Polyrangers 

GM Instruments 
Kilovoltmeters 

Frequency Instruments 
Differential Galvanometers 
Fluxmeters 


Current Product 
instruments 


Flux Voltmeters 





California Rep., 
McCARTHY ASSOC. 
Offices - Pasadena * Palo Alto. 


Rocky Mtn. States Rep., 
LAHANA & CO., Denver, Colorado. 


SENSITIVE 

RESEARCH 

FALLTROM INSTRUMENT 
ae we Nt CORPORATION 
2 Falstrom Court, Passaic, N. J. fe ag 


PRescott 7-0013 
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Richard Rimbach, Publisher 
Milton H. Aronson, Editor I N S T R U M E N T S 


Fred D. Marton, Managing Editor a nd 


tbiisesd' Behar, Editor Exteriins AUTOMATION Volume 30, No. 6 


Associate Editors June 1957 
James Emge 
David S. Aland EDITED FOR USERS OF MEASURE- 
Robert C. Nelson MENT AND CONTROL INSTRUMENTS 
John H. McLeod, Jr. 

(Simulation Council Newsletter) 
F. Ed Funke 

(SCMA Journal) 
Consulting Editor Editorial 
Armand T. Gaudreau 





Report of the President to the 39th Annual Meeting 


Western Editor of the Scientific Apparatus Makers of America 
Milo D. Pugh 


DISTRICT MANAGERS Feature Articles 


Los Angeles 32, Calif., Milo D. Pugh & Asso- Pneumatically Loaded Regulaters 
ciates: M. D. Pugh, P. O. Box 32188, C.S.B il 
CApitol 2-8857; Hunter Vinton, 1050 - 9. Dear 
Lincoln Ave., Palo Alto, Calif., Daven- : P a ; 
port 5-4815. Boiler Test via a Digital Data System 
Boston 16, Mass., Harold H. Short, Jr., J. H. Bail, C. E. Jones and H. T. Hoffman 
Holt Road, Andover, Mass., Andover 


2212 Electronic Circuitry 


pore: Say ee be Padget Charles F. Kezer and Milton H. Aronson 
6-8963 
Gale: Zensen 1. 8. Mallieesh. foal Digital Differential Analyzers 
eu Rage be N. Ervay St., Rm. 6214 Martin L. Klein, Frank K. Williams, Harry C. Morgan, 
iversiae - j ° e 
and Shigeru Ochi 
Detroit 2, Mich., Blanchard W. Cleland, ig 
8055 Woodward Ave., Trinity 37676 
Kansas City 6, Missouri, Thomas W. Wright, : 3 
18 East ith St., Telephone BAltimore Bernard Resnick and Miles Hayes 
7305 
New York 17, N. Y., Richard Rimbach, Jr., University Research—Instrumentation 
525 Lexington Ave., Rm. 359, Murray i 2 
Hill 8-0980 The Instrument Industry—An Economic Report 
Philadelphia, Pa., Robert Frick, 101 N. 33rd - imbach 
St., 509 Wilford Bldg., Evergreen 2-3878 Richard Rimbac 


Pittsburgh 12, Pa., C. Goldcamp, 845 Ridge Combined Analog and Digital Systems—Why, When, and How 1126 


Ave., Fairfax 1-016! ; ; 

St. Louis 1, Mo., Steve Wright, 706 Chest- John H. McLeod and Robert M. Leger 
nut St., Chestnut 1-1965 

London. W. C. 2 England, John C. N. . P gs 
Hughes, T. C. Scott & Son Ltd., No. I, Journal of the Southern California Meter Association 


Clement's Inn, Holborn 4743 


Numerically Controlled Positioning Table 


Orifice-Meter Maintenance 


| . 
SUBSCRIPTION RATES Dale D. Koepke 
For One, Two, and Three Years 
One Two Three 


Year Years Years H 1 H 
United States, U.S. Pos- The Simulation Council Newsletter 
sessions and Canada $ 4.00 $ 7.00 $ 9.00 
(Five Years @ $10.00) 
Latin America and Aus- 


WE: os. v bcm ..$ 6.00 $10.00 $14.00 
hauhity. Selatan, Dan Other Regular Features 
mark, France, Great = . eae 
Britain, Holland, Letters to the Editor Biographies of Significance _. 
Italy, Norway, Por- 
tugal, Spain, Sweden, Inquiries : New Instruments 
Switzerland and West aye ° 
Germany 10.00 15.00 20.00 Trends Briefs . 


All other countries .... 20.00 30.00 40.00 . 
Panhandle Pete . New Literature . 


Payments from outside the U.S.A. H 4 
@® must be - the — of ~ get Searchlite Section 
national Money rder or check on H £ 
nea Beak Advertiser's Index 0... 


MEMBER Position and company connection 
as well as products manufactured 


Audit Bu- must be indicated in all subscrip- 
pM re a ee THE MAGAZINE OF INSTRUMENTATION AND AUTOMATIC CONTROL SINCE JANUARY 1928 


Instruments and Automation (including Instrument Manufacturing) published monthly by The Instruments Publishing Company, Inc. Office of 
publication, 1600 North Main Street, Pontiac, Illinois. Executive and Editorial Office, 845 Ridge Avenue, Pittsburgh 12, Pennsylvania. Second Class 
mail authorized at Pontiac, Illinois. Copyright 1957 by Instruments Publishing Company, Inc. 


June 1957—Instruments & Automation—Page 1011 








The Model 912 Com- 
vor, an audio frequency 
shift terminal, is used in 
the transmission of tele- 
meter, telegraph or con- 
trol signals over either 
wire line, microwave, or 
carrier. Up to 60 indivi- 
dual information chan- 
nels are available in the 
audio spectrum. 

Reliable frequency 
shift method of keying is 
used. All essential con- 
trols such as transmitter 
output level and receiver 
input level are included. 

Each terminal contains 
its own power supply 


Continuous 
Control which provides an addi- 
tional 60 milliamperes at 


of both the transmitter and 
PUMPS receiver for the opera- 
VALVES tion of relays, stepping 
MOTOKS switches, selector mag- 
GENERATORS nets, and other compo- 
RELAYS nents used in telemeter- 
ETC. ing, control and tele- 
graph applications. 


Model 912 
Operates over 
Wire Circuit 
or Microwave 


Reliable 
HIGH-SPEED 


de 
| = WE CAN HELP YOU 

Our Applications Department is 
ready to assist you in your control 
telemetering or communications 
problem. Phone DEerfield 4-3100. 


Write for Technical and Application Data. 


Kadio Frequency 


LABORATORIES, INC. 
Boonton , New Jersey, U.S.A. 
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Letters 
to the editor 


Editor, I&A: 

We have your questionnaire con- 
cerning the 1958 Instruments and 
Automation 
Guide. We tried to fill this out to 
check the appropriate headings con- 
cerning meters which we make but 
were unable to do so because these 
are not correctly classified in the list- 
ing. 

I started to look under meters but 
find no classification there. Next I 
looked under liquid meters, then un- 
der displacement meters, then under 
water meters, oil meters, chemical 
meters, but found no appropriate list- 
ings. Finally I see that displacement 
meters are listed as one kind of flow 
meters, under the heading of Flow 
Meters. This is definitely wrong and 
must be changed. 

Meters of displacement type for 
measuring liquids are not flow me- 
ters. 

Evidence of this incorrectness is 
found in your listing on page 5, col- 
umn 4, item 4 wherein you say “Flow 
meters indicate RATE of flow.” Dis- 
placement meters do not indicate rate 
of flow and must not be classified 
under flow meters no matter what 
supplementary explanation is given. 
For further information along this 
line see your Handbook of Measure- 
ment and Control chapters 5 and 6. 

The description of all types of me- 
ters should appear under M for me- 
ters, rather than under flow. Dis- 
placement type gas meters should not 
be listed along with liquid meters as 
these are entirely different, are made 
by different manufacturers and are 
not at all interchangeable in use. The 
section in which we are interested 
should read as follows: METERS, 
LIQUID, POSITIVE DISPLACE. 
MENT. 

H. F. Barrett 
Buffalo Meter Co. 


The editors of the 1958 INDEX 
made a basic decision to index every 
instrument under the variable con- 
cerned—temperature, pressure, flow, 
etc., and NOT under the heading of 
meter, indicator, or other all-encom- 
passing term. The field of instrumen- 
tation is now too broad to permit 
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Handbook & Buyers’ 


such terminology in an index of the 
entire field. Hence the INDEX will 
have the following headings: 

Flow. Flowmeters indicate RATE 
of flow. For positive dis- 
placement or quantity flow 
indicators, see Flow Indi- 
cators, Positive Displace- 
ment, including rotating 
piston or disc, oscillating, 
reciprocating, rotary pis- 
ton, etc. 


Editor, IXA: 

As the leader among manufacturers 
of regulators, we’re quite happy to 
see the foremost publication in the 
field do a really up-to-date business 
paper treatise on regulation. To my 
knowledge, this has not been done 
since “Simplified Instrumentation” 
and “Pressure Reducing Valves, How 
to Select and Install Them,” by John 
Leslie, were published nearly 10 years 
ago. 
Robert G. Lantz 
Leslie Co. 


The series on "Regulators" by Chet 
Beard is indeed a needed work at this 
time. The second installment appears 
in this issue. 


Editor, I&A: 

Speaking for our 217 members of 
our Student Chapter, American In- 
stitute of Chemical Engineers, may 
we thank you for your last week’s 
delightful talk on Technical Editing 
and Instrumentation. 

Although we were blessed 
brilliant presentations before 
group this semester, in many conver- 
sations following your talk, our stu- 
dents declared yours the most inter- 
esting of the year. 

We all hope that if circumstances 
permit, you may be able to return 
next year to speak before this group 
again. 


with 
this 


S. S. Beroes 

Assistant Professor 

Chemical Engineering Dept. 

University of Pittsburgh 
Your editors devote most of their 
extra-curricular speaking and “teach- 
ing" time to teachers and students, in 
the belief that this is the most ef- 
fective way to serve the future of our 


field. 


Editor, I&A: 

I heartily agree with Everett S. 
Lee of Schenectady, N. Y. Mr. Bright’s 
article, “Myths of Automation” is 
“worth the subscription price and 
more.” Add to this Mr. Klein’s “Un- 





...a big reason why more E101’s are at work 
than all other small electronic digital 
computers combined! Solves problems between 
the scope of desk calculators and costly 
“electronic brains”... at such low cost, and 

so handily, that priceless technical man-hours 
are saved. E101 digital computers can be 
delivered quickly... instantly available for 
low-cost technical computation. For proof, 
send us one of your problems or ask for a 
demonstration. For descriptive booklet, write: 


ElectroData 


Q Division of Burroughs Corporation 
with world-wide sales and service facilities 
460 Sierra Madre Villa, Pasadena, California 
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Micro-Bearings 


: 


72-PAGE 
TECHNICAL MANUAL 
AND CATALOG ON 


MICRO-BEARINGS 


miniature 


ball bearings 


If you work with miniature instru- 
ment-type ball bearings you'll find 
this new, authoritative publication 
a complete, handy source of engin- 
eering data and specification § in- 
formation 


HELPS SOLVE 
DESIGN PROBLEMS 


Far more than an ordinary catalog— 
it contains a helpful survey of fac- 
tors to consider in selecting and 
applying miniature ball bearings— 
plus 60 pages of engineering bul 
letins covering all the aspects of 
bearings important to designers... 


Available types 

Radial and axial play 

Dynamic and static loads 

Lubrication 

Torque 

Mounting practices, etc..., 
Sent FREE to Engineers, 

Draftsmen, and Purchasing Agents 

Write for your copy... 


NEW 
HAMPSHIRE 
BALL 
BEARINGS, INC. 


PETERBOROUGH 1, N.H. 
bp, ‘ 
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common Uses for Common Digital 
Computers” in the same issue—an 
over-plus of no mean proportion, [| 
do not, as a rule, save magazine 
articles, but these two are the excep- 
tion the proves the rule. 
Also, take a bow yourself. 
L. A. Cox 


Barnes & Reinecke, Inc. 


We hope you find such exciting 
material in every issue—it is there! 


Editor, 1&A: 

You have done an excellent job in 
writing the hard-hitting editorial on 
*“Education—A Multi-Level Problem” 
in the May issue of J&A. 

I would, however, like to see your 
question on page 869 changed from 
“money spent” to “books read—there 
is a difference! ! 

Chas. F. Hoffmaster 
Director of Vocational and 
Industrial Arts Education 
Pittsburgh Public Schools 


Editor, I&A: 

Thank you for your splendid con- 
tribution to the television program 
over KDKA-TV on April 30. This 
series does a great deal toward bring- 
ing the work of our schools before 
the public. 

It was an outstanding production 
and your participation as a leading 
figure in “Automation” made this 
one of the most interesting of the 
entire series. Your own personal per- 
formance was fine. 

We realize that it involved consid- 
erable time on your part, but hope 
that you enjoyed the experience and 
felt the effort was worth-while. It was 
a pleasure to work with you. 

Silvia Schmidt 
Section on Television Education 
Pittsburgh Public Schools 


This half-hour program on VHF Chan- 
nel 2 explained the importance of the 
new high-school course in Automa- 
tion and Instrumentation, which will 
begin in Pittsburgh in Sept., 1957. 


Editor, I&A: 

I have read with considerable in- 
terest your presentation to the Board 
Committee on Education, Board of 
Public Education, Pittsburgh, Pa. in 
which you suggested an automation 
curriculum for high school students. 

At RCA Institutes, several units are 
being offered in industrial electronics 
and automation as part of resident- 
school instruction. This represents the 


Vol. 30 


initial attempt and efforts of our 
school in presenting information in 
this expanding new field. With time, 
and as experienced is gained, the 
number of units will be expanded to 
include many of those that you have 
suggested. 

Currently, the units in automation 
and industrial electronics are being 
offered at the Resident School and 
it is being considered to include such 
units in a correspondence course. I 
should like to determine whether you 
have given the automation curricu- 
lum, as you suggested, some addition- 
al thought to the inclusion of a syla- 
bus for each unit. If such is, or will 
be shortly available I would appre- 
ciate receiving a copy. Your views 
and those of educators and people in 
the industry as to what should be in- 
cluded in such a curriculum, will be 
invaluable. 

Waldemar Horizny 

Assistant Director & 

Technical Supervisor 

Home Study Department 

RCA Institutes, Inc. 
Present intention is to prepare such 
sylabi. 


Editor, I&A: 

I have just read your “Review of 
1956 Coverage Reflects Adherence to 
Sound Editorial Policy.” I liked in 
particular the second paragraph. 
Keep up the good work. 

Robt. G. Redhead 
Robert G. Redhead Associates 


Editor, 1&A: 

A recent statement by John S. 
Coleman, president of the Burroughs 
Corp. (“Hard-to-Find Office Worker 
Held Problem”, the Mirror News, 
Los Angeles, May 13, 1957) notes 
that “it is increasingly difficult to 
procure enough help merely to man 
the office,” and goes on to say that, 
although “clerical pay rate has in- 
creased some 40% ... it has not in- 
creased the rate of productivity like 
factories have.” He further states 
that “the magic words ‘electronics’ 
and ‘automation’ are not an immedi- 
ate end-all to office problems,” ad- 
vising businessmen to go ahead elec- 
tronically, but to go slowly. 

Mr. Coleman has a point. In cer- 
tain instances it is practical to have 
a pleasant, tape-recorded voice an- 
swer, “This is a recording. Dr. Smith 
cannot be reached until 11 P.M. If 
this is an emergency, please call Dr. 
Jones, Cumberland 8-900.” However, 
this cannot replace the office secre- 
tary whose personality is counted on 
to discuss or refer business calls for 
prospective clients, make necessary 
appointments, etc. 





PRECISIO 


series 


The new standard of high-precision potentio- 
meters. Advantages include greater accuracy, 
finer resolution, lower torque, longer life and 
better performance under adverse environmen- 
tal conditions. 48 standard models meet most 
special design requirements. 


janet 
EMT Divis 
wont lets 


Precision potentiometers that offer your 
products a price advantage in today's 
competitive markets. Engineered for easy 
installation with readily accessible ter- 
minals. Accurate, dependable, long lived. 


~ a 
(ar 
wre USA 


us. 


\ 


series 


Long a favorite for both military and 
commercial purposes. Has sail 

exceptionally rugged and dependable 
in years of use on many mobile and 
stationary applications. 


BORG MICROPOTS 


precision potentiometers with 
UNLIMITED DESIGN APPLICATIONS... 


Your job is made easier when you use Borg Micro- 
pots. They're versatile... they're flexible. Standard 
models can be readily adapted to meet the special 
requirements of a wide variety of applications. What 
is more they have many exclusive advantages: — — 
absolute linearity, permanent accuracy, long life, and 


dependability. You can rely on them to meet your 


MORE PROFITABLE PRODUCTION POSSIBILITIES 


most rigid commercial and/or military specifications. 
They're readily available too. Production has been 
stepped up to assure prompt delivery of any model 
in any quantity. We invite consultation with your 
Borg "'Tech-Rep". His helpful advice can often save 
you time and money. Write us today for his name 


and address. It will pay you to know him. 


- Ree Reme weet RE 2 8a eee Ae aed, | 
The George W. Borg Corporation 


Janesville, Wisconsin 


ry card 
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smallest 
connector 


CEC’s NEW LIGHTWEIGHT MINIATURE CONNECTOR 
FOR HIGH-ALTITUDE, HIGH-TEMPERATURE OPERATION 


The unique cold-flow properties of the Teflon* inserts 


Consolidated’s new series of miniature electrical 
under compression provide a positive dielectric and me- 


connectors open new horizons for design engineers. De- 
signed especially for the electronics, avionic, and chanical seal against leakage and eliminate air voids 
strumentation industries, these extremely reliable, multi- between individual contacts and between contacts and 
contact connectors meet or exceed MIL-E-5272A ground. With CEC Connectors, no supplementary pres- 
specifications. Recommended for all applications that sure-tight sealing is ever needed for missile applications. 
require high-temperature characteristics, high break- 
down voltage between pins and ground, low noise, and 
positive sealing against moisture and pressure leakage. sive CEC design features. 


Ht UMM (haf Wij 
af i Hf} ni Pg ~ il 
STANDARD PLUG 


SQUARE- FLANGE RECEPTACLE PANEL-MOUNT RECEPTACLE CORD RECEPTACLE . pie 
i eries FOL 


Series 100 Series 200 Series 300 


*DuPont registered trademark. See drawing for exclu- 


cec’s new miniature connector 
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CABLE-CONNECTING PLUG SHELL 
SOCKET 
RETAINING WIRE 
COUPLING NUT 


CABLE-CONNECTING 
RECEPTACLE SHELL 


FRONT INSERT 
TEFLON RING | 
PIN 


REAR INSERT 


COMPRESSION 
PLATE 


COMR 
NUT 





WRITE TODAY 

For complete data and 
information pertaining to 
evaluation orders, request 
Bulletin CEC 4003-X2. 


¢ 


F ore ormat 


+ 


‘ SUPERIOR ELECTRICAL 
) 
CHARACTERISTICS 


Now, you can achieve positive sealing against moisture, 
corrosion, explosive vapors, and pressure leakage without 
the inconvenience and expense of potting. Interchangeably 
male or female, CEC Connectors are available with 1, 3, 7, 
or 19 contacts in three differently shaped receptacle hous- 
ings for cable-to-cable, cable-to-equipment, and bulkhead 
feed-through. A standard plug connector mates with all 
three receptacles. Compare these specifications—a small in- 
vestment in some evaluation units now may save you time 
and expense in the future. 


SPECIFICATIONS 
Max. Operating Voltage 

1. Sea Level.............1800-v, a-c 

2. 70,000 feet..........800-v, a-c 
Vibration ....... No resonances to 2000 cps 

> 200 g’s 

Temperature.................—67° to + 400°F 
Contact Voltage Drop...<25 mv at 5 amps 
Insulation Resistance..... > 10° megohms 
Humidity 160°F, 14 days, 95% RH 
Corrosion Salt spray per QQ-M-15la 





= OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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NSTRUMENT makers are using 
more and more Johnson pivots. 
Maybe you're one of them and can tell 
how many Johnson pivots are held in 


the teaspoon above. 


There's a prize! No world beater, but a 
handy transistor portable radio to the 
closest guesser. In case of ties, earliest 


postmark will qualify. 


But you needn't guess when you need 
precision pivots, accurately, machined, 
scientifically hardened and polished to 
finish. Direct 


a metallographic your 


inquiry to Johnson for satisfaction. 


Mail your estimate of the number of 
pivots in this regular teaspoon now to 


qualify for the prize. A postcard will do. 


Welton V. 
ohnson 


Engineering Company, Inc. 


tAken Le 


precision miniature parts 
95 SUMMIT AVENUE 


SUMMIT 6, NEW JERSEY 
For e 10 on inquiry card. 
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It is true the electronic computer 
saves many manhours for math ana- 
lysts and data reduction clerks by 
processing raw data onto punched 
cards, automatically correcting its 
own error (to a given percent). How- 
ever, a certain amount of key punch- 
ing is required and data still must be 
programmed before it is fed into the 
“electronic brain” for solution; then 
it must be interpreted and presented 
in a form understandable to the aver- 
age engineer, 

In the reception lobby electronical- 
ly-operated lights can tell you wheth- 
er Messrs Jones, Smith or Brown are 
in, but they cannot tell you whether 
each is (a) available, (b) wants to 
see you, or (c) you should be re- 
ferred to someone else. This small 
service requires a more flexible in- 
telligence and—let’s face it! if she’s 
pretty as well, public relations get an 
additional boost. 

The dictawriter that records what 
you say and then prints it automat- 
ically with a zillion carbon copies 
sounds like businessman’s 
dream—and secretary's too! Unfor- 
tunately, it cannot correct your gram- 
mar, supply the missing word that is 
“right on the tip of your tongue.” or 
follow your instructions to “write a 
letter to the Matthews Company about 
that lousy last shipment of theirs” 
with all the proper innuendoes. 

No, Mr. Boss, as hard as they are 
to procure and to keep happy once 
youve got ’em, the secretary, clerk 
and receptionist will not be replaced 
until business’ entire modus operandi 
is revamped. And I would be willing 
to wager that our great-granddaugh- 
ters will be pitting their pleasant 
voices, winning smiles and gracious 
personalities against automation in 
the office. too! 

Jacqui Callender 

Secretary to the 

Chief Engineer, Test Subdivision 
Varquardt Aircrafi Co. 


every 


Editor, 1&A: 

We have attempted without success 
to find a generally acceptable defini- 
tion of the term “automation”. 

As the editor of a publication in 
this field, we thought you might have 
available a suitable definition. Would 
you be so kind as to give us your 
thoughts on this matter? 

Clyde A. Norton 
Patent Department 
Remington Rand 


Our definition: AUTOMATION IS 
THE USE OF DEVICES—MECHAN. 
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ICAL, PNEUMATIC, HYDRAULIC, 
ELECTRICAL AND ELECTRONIC— 
FOR PERFORMING AUTOMATIC 
DECISIONS AND EFFORTS. 


Editor, ISA: 

I cannot agree with your proposi- 
tion that engineering accomplishment 
should be prerequisite to general dis- 
cussion. 

I do not particularly fear the 
“dangers” of initial ballyhoo and the 
inevitable expanded emotionalism 
attached to it. Somehow, the excesses 
iron themselves out in the free dis- 
cussions of the public forum. 

| maintain the “banner” once risen 
before the public must be examined, 
investigated. You no longer have the 
comfort of the obscurity of a gener- 
ally non-recognized activity; you are 
in the limelight, and there is no re- 
treat. 

I think it is up to the Automation 
people to wade in and raise the many 
significant questions themselves. And 
if possible to attempt answers of 
them. The problem of unemployment 
fears cannot be ducked. 

There are other important ques- 
tions, too, that sooner or later the 
Automation people will have to be- 
come concerned with: (1) A revised 
theory of leisure. (2) The new re- 
quirements in general and_ special 
education. (3) Government aid for 
large scale development in certain 
areas of Automation, (4) Govern- 
ment policies in relation to consum- 
ers interests, as well as price prob- 
lems, tax questions, ete. 

Jerome Zeitlin 
Bayonne, N. J. 


You corroborate our main thesis. 
You show how present discussions are 
casting automation as causal factor 
in the national problems of security, 
employment, taxation, economics, lei- 
sure, etc., etc. The stark fact of the 
matter is that these problems are 
wholly within the responsibility of 
others. For example, a misdirected 
taxation policy can certainly throw 
our economy into a recession, at 
which time—in part because of the 
many discussions which you are call- 
ing for—everyone may have been 
convinced that automation was re- 
sponsible. 

We in the automation field will 
accept final responsibility for pro- 
duction efficiency; we eas to ac- 
cept complete responsibility for the 
economic, political, social and moral 
health of the country—or to be the 
scapegoat for the failures of those 
who do have the responsibility in 
these fields—the economists, relig- 
ious leaders, teachers, and elected 
legislators in particular. 





STANDARD VALVE. Note the eductor tube 
that holds the pressure in the valve bon- 
net to approximately atmospheric pres- 
sure. Only the force of the spring con- 
trols the valve. Far better valve action 
plus repetitive flow capacity assure a 
new high in operational dependability. 
Even with repeated popping, set pressure 
and blowdown are consistent. Whatever 
the adjusting ring position, the valve 
opens to full capacity at 10% over- 
pressure. 


EDUCTOR 


Mefe)-an| \t-3]>)= 


before you buy another safety relief valve 


BELLOWS VALVE. Similar to the Standard, 
but a durable, two-ply stainless steel 
sealing bellows effectively isolates con- 
taminants, corrosion or viscous fluids 
from the working parts. The bellows is 
balanced with the seating surface — 
capacity is less seriously affected by 
variable back pressure, so the use of 
smaller discharge piping reduces the 
cost of pressure-relieving systems. The 
bonnet is vented to the atmosphere. If 
the bellows ruptures, the valve operates 
like the Standard valve. 


BELLOWS 


CERTIFIED AND APPROVED. 
Both Standard and 
Bellows Valves are 
approved under 
ASME Unfired Pres- 
sure Vessel Codes and 
are certified by the 
National Board of 
Boiler and Pressure 
Vessel Inspectors. 


LOOK INSIDE the Consolidated Safety Relief Valve. Fewer 
functional parts and precision machining and alignment 
of parts assure long valve life and less maintenance. 
Economical “2 in 1” design permits the Standard valve 
to be converted to the Bellows type right in your own 
shop. 


There is only one adjusting ring—it can be set easily be- 
fore valve installation to obtain peak performance at 
4-5% blowdown. Full-rated relieving capacity is certain 
at all positions of the ring because a fixed maximum 
secondary orifice provides full lift at 10% over-pressure. 
Valve action is consistently positive even where “super- 
imposed” back pressure is in the relieving system. 


The temperature-compensating disc eliminates seat dis- 
tortion caused by temperature-induced stresses — al- 
ways seats tightly even when reasonable strains of 
unanchored discharge piping are present. A minimum 
guiding area is provided to align the seating surfaces — 
less chance of a sticking disc holder when corrosion or 
contamination build up on the guiding surfaces. The 
seating surfaces are optically-ground flat for easier, 
more economical servicing. 


The contours of the huddling chamber and secondary 
orifice take full advantage of the stream pressure and 
kinetic forces. No other valve has this safety feature. 
Note the low placement of the threaded section that holds 
the nozzle in the valve. It assures high resistance to dis- 
charge piping strains — no leakage resulting from strain 
induced into the nozzle. 


BE SURE OF ABSOLUTE PROTECTION for personnel and equipment — plus low maintenance. 
Select Consolidated Safety Relief Valves. Full range of sizes and pressures available 
with standardized inlet and outlet face-to-face dimensions for easy interchangeability 
with the valves of some other manufacturers. Write for Catalog i900. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario. 


A product of MANNING, MAXWELL & MOORE, INC. 


nous WALVES 


TULSA, OKLAHOMA 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN- 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. ‘““SHAW-BOX” 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


For mor 
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SALES MANAGERS: You route this memo— 


to your ad department and agency—reminding them to plan now 
to advertise in the 1958 1&A Handbook & Buyers’ Guide 


Industry's only instrument-control equipment 
buying directory, the Guide offers you... 


ty Entree to 23,000 buyers of instrument and auto- 
matic control equipment. 


kg A directory listing equipment, names and ad- 
dresses of 3,000 manufacturers. 


4{ Twenty-two years experience selling to OEM and 


end users. PUBLICATION 


¥ Year ‘round contact with industry's big buyers. DATE 


OCTOBER 1957 


Reserve your ad space now. Forms close August 15-3!—write: 


INSTRUMENTS PUBLISHING CO., INC. 
845 Ridge Ave., Pittsburgh 12, Pa., FAirfax 1-0161 
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NG THERMOMETERS On the job in new processing plant. 


ee 5 


BRISTOL RECORD 


Can you pass this recording thermometer quiz? 





Question: Why do Bristol Recording Thermometers con- 
tinue to lead the field? 


Answer: Because of Bristol’s continuous research and 
development program. Two outstanding results of this 
program are: 

1. The 2L Uniform-Scale Vapor Pressure Thermometer 
which gives you all the advantages of vapor pressure ther- 
mometer actuation without the problems of the conventional 
non-linear increasing scale— greatest advance in recording 
thermometers in 25 years. 

2. A basic improvement that eliminates ambient temperature 
effects. Whether you are measuring above, below or at ambient 
temperature, you get the same unvarying accuracy with the 


new Bristol Vapor-Pressure Recording Thermometers. 





Want to know more? Write today for free 48-page bulletin 
T840 on the complete line of Bristol Recording Thermometers, 

















xx 


liquid, vapor-pressure, and gas filled for every application. It , ' 

Re oth ad ay iI ee i 9 ete: Delle Relates NEW LINEAR CHART for 2L. OLD NON-LINEAR CHART. 
tells all about typical installations, ranges, charts, bulbs, tubing. — Note easy readability due to Note how scale values crowd 
The Bristol Company, 113 Bristol Road, Waterbury 20, Conn. — equal chart increments. together at bottom. 





TRACE mane 


TRAIL-BLAZERS BRISTOL’S 
IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, G AND TELEMETERING INSTRUMENTS 


For 2 Cc é on circle 12 n inqu y cé 
June 1957—Instruments & Automation—Page 1021 

















This engineer is fully equipped, with his Heiland Dynamic 
Recording System, to record a complete range of phenomena .. . 
strain, vibration, pressure, acceleration, temperature, impact 
and many others. 


The 700-C Series Recording Oscillographs can put up to 60 traces 
n 12” wide recording paper at speeds from .03 to 144 in. per sec., 

with frequency response from DC to 3,000 cycles per second. 

Power supply is 28 volts DC or 115 volts AC. Both the 

oscillograph and the amplifier system (either carrier or 

linear/integrate) may be bench, shock, or vibration mounted, 

or installed in a standard relay rack without modification. 


Whether your measuring and recording needs are for dynamic 
testing of guided missiles or aircraft; structural tests of buildings, 
bridges or ships; performance tests of heavy machinery or 
electrical equipment; riding quality evaluation of automobiles, 
trucks, or railroad coaches; physiological or medical research; 

or similar applications in all fields of industry, science and 
engineering—it will pay you to let a Honeywell Industrial Engineer 
show you why the Heiland System is unmatched for sensitivity, 
stability, and dependable performance. Call your nearest 
Minneapolis-Honeywell Industrial Sales Office today .. . and 
write for Bulletins 101-A and 107-A, 


ees Hl. | 


» EVANS AVENUE+ DENVER 22, COLORADO 


HEILAND oe sr eae 


re information 
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Add new values 
to your new products 





...with Mallory Mercury Batteries 


Designing dry cell powered products. . . transistor ideal for use with transistors. Precise voltage is 
radios, ‘‘cordless’”’ clocks, alarm systems, portable useful as a reference source in instrument and 
instruments. bias cell circuits. 

Miniature size . . . a lot of energy in a little space... 
has made it possible to shrink the size of equip- 
ment with self contained power to new standards 
of compactness. 


Give them new values in performance, convenience 
and miniaturization, by designing around Mallory 
Mercury Batteries. This unique energy source, 
pioneered and perfected by Mallory, offers you 
Ruggedness... Mallory Mercury Batteries can 
withstand extreme temperature and humidity, for 
Long life . . . several times that of conventional bat- military or severe commercial service. 

teries...reduces need for replacement, provides 
unequalled dependability, gives low hourly cost. 


properties never before possible. 


A complete range of ratings and sizes is available. 
Write to Mallory for data, and for a consultation on 


Constant discharge gives ‘‘fade-free’’ performance, is your own battery requirements. 


Expect more...get more from 


Parts distributors in all major cities stock Mallory 





standard components for your convenience. 


Serving Industry with These Products: P.R. MALLORY & CO. Inc. 
Electromechanical — Resistors * Switches * Tuning Devices * Vibrators M A L LO R 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 
Metallurgical — Contacts * Special Metals * Welding Materials ’ re 


. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


circle 14 on inquiry card. 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


1 


Here 0s Why! 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only Original performance constant 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- - 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. = 
will find it profitable to investigate these pumps, now. Erm NUUUUUVULUSU HULU Ui HULL 


AS ENGINEERING COMPANY 
N 370 WILSON, SO. NORWALK, CONN. 
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EDISON'S resistance (Pr riicM Codie 


eliminate 
signal 
amplification 


MODEL 235N90-35 

Designed for fast response and high resistance to the 
corrosive effects of rocket fuels used in guided 
missiles. 

SPECIFICATIONS: 

Stem-sensitive. 

Useable temperature range —70° to +200°C. 
Exponential time constant in agitated waterbath 0.8 
second. Maximum hydrostatic pressure on stem: 750 
psi at 100°C 

Basic resistance at 0°C = 90 ohms. 

Hermetically sealed. 


= 


MODEL 242P 

This Detector can be operated in live steam or high 
temperature atmospheres up to 1300°F. 
SPECIFICATIONS: 

Stem-sensitive. 

Useable temperature range —70° to +750°C. 

Maximum hydrostatic pressure on stem: 300 psi at 
750°C. 

Basic resistance at 0°C 100 ohms. 

Hermetically sealed. 


MODEL 230N 

A general purpose Detector for temperature measure- 
ment and control in industrial processes. 
SPECIFICATIONS: 

Stem-sensitive. 

Basic resistance at 0°C 120 ohms. 

Hermetically sealed. 


MODEL 166NC 

Element is concentrated in tip for sensitivity to sur 
face temperatures in motor bearings, etc. 
SPECIFICATIONS: 

Tip-sensitive. 

Useable temperature range —70° to +300°C. 

Basic resistance at 0°C = 120 ohms. 


\ 
Thomas A. Edison Mcb RAW 


wauernne EDISON 


INSTRUMENT DIVISION — WEST ORANGE, NEW JERSEY 
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NEW 


MODEL 1051 
C-R-A-M 
UNIT 


Calibrator - Receiver - Amplifier - Mixer 


The Model 1051 combines four functions. As a 10 kc to 500 mc 
frequency standard, it delivers sub-harmonics of a 10 mc oscillator 
to +0.0005% accuracy. Discrete sine wave frequencies of 10, 50, 
100, 200 kc and 1, 2, 10 mc available from rear terminals. Its 5 mc 
WWYV receiver has a sensitivity of 5 microvolts. The amplifier and 
mixer sections provide a gain of several hundred times and a com- 
parison of external signals up to 1000 mc or a comparison of 
external with internal signals. Price $760. 
A 
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MODEL 531 


‘additional informo- 
al including OPP ica 
' write of 
00. Dem- 

rations available 


onst presentatives: 


by local re’ 


Crystal Impedance Meters 


Four units now available to measure resonance 
and anti-resonance resistance of quartz crystals, 
including those covered by Spec. MIL-C-3098B. 
Capacitance, inductance and performance index 
(PI) of the crystal can be determined. 

Model 531 (TS-683/TSM) covers range of 10-140 
mcs, employing 13 calibrating resistors and an anti- 
resonance adapter for 10-150 ohm crystals. Price 
$590. 

Model 541A (TS-710/TSM) for 10-1100 kc range 
crystals having resistances from 200 ohms to 0.5 
megohms. Power dissipated in the crystal is mea- 
ured. Built-in WITVM and ohmmeter provided. 
Price $860. 

Model 459 (TS-330/TSM) covers 1-15 mc fre- 
quency range for crystals having resonance resist- 
ances from 9 to 9900 ohms. Price $695. 

Model 1207 (AN/TSM-15) covers frequency 
range of 75-200 mcs for 10-125 ohm crystals. Crystal 
voltage at series resonance is measured and power 
calculated. Built-in ohmmeter. 

All models were developed under Signal Corps 
technical requirements for the national crystal test- 
ing standardization program. 


Performance of all models is rigidly guaran- 


teed. Prices are net f.0.b. Boonton, N.J. and 
subject to change without notice. 


Radio Frequency 
LABORA USA 


For more information circle 16 on inquiry card. 
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These inquiries, representing problems fa 
ing readers of Instruments & Automation, 
are published as a free service to our readers. 


Remote Water Batching 
and Totalizing Meters 


Firm of consulting engineers seeks 
water meters with automatic shut-off 
of pumps after reaching predeter- 
mined quantity, and totalizing gallons 
pumped. Must be suited for city water 
system handling large quantities. 

A-225 


Special Computers, 
d-e Amplifiers 


Project engineer in systems engi- 
neering company seeks (1) a special 
computer to provide the time rate of 
change of a variable. Input signal 
will be from a thermocouple or strain 
gage (low impedance source), output 
of a unit will be a null-balance po- 
tentiometer. Range of time constant 
will be between 0.1 and 20 sec.; (2) 
a special computer to provide the 
ratio of two pressure input signals, 
originating from Statham transduc- 
ers. Range of ratio is 0.5 to 1.1 sec.; 
(3) d-ec amplifier to operate from low- 
voltage, low-impedance signal source 
(thermocouples, strain gages, etc.). 
Must be of ultra-stable classification. 

A-226 


Servo R & D Contract 


Large manufacturer of optical 
hardware seeks servo R&D embody- 
ing interpretation of digital signals 
to analog form for continuously vary- 
ing rate servo control and _ position 
servo control. Work is classified. 

A-227 


‘“‘Impactograph” 


Large German electrical concern 
would like to identify manufacturer 
of “Impactograph” (an instrument 
that registers jolts which goods re- 
ceive in transit). A-228 


Do-it-yourself Kits 


Professor of Medical Physics wants 
addresses of suppliers of build-it- 
yourself kits for servomechanisms, 
electronic work, and mechanical mod- 
els. Also would like to identify a me- 
chanical construction kit for engi- 
neers named “F.A.C.K.” A-229 


Rubber Grommets 


Industrial supply house seeks rub- 
ber grommets (or insulators) to 





dampen vibrations in mounting indi- 
cating gages on panel boards. A-230 


Filter for Removal of 


Wood Fiber 


Fiberboard manufacturing needs 
continuously self-cleaning filter to 
remove particles of wood fiber of ap- 
proximately 20-micron size from air 
stream, without affecting moisture 
content of air, which is to be meas- 
ured accurately. Wood fiber contains 
phenolic resin and petrolatum wax 
in small quantities. A-231 


Painted Insulating Material 


Research scientist in university 
metals lab seeks insulating material 
for protection of exposed electrical 
joints up to 3KV by painted-on one 
or two coats. Material must dry or 
cure at room temperature. A-232 


High-performance Quartz 
Crystals 


Portuguese astronomical observa- 
tory seeks two high-performance 100- 
keps quartz crystals to construct 
quartz clocks. A-233 


Floor-slip Measurement 


Insurance company supervisor seeks 
instrument for measuring slip on 
floors of large office building to con- 
trol within safe limits materials used 
in floor conditioning. A-234 


Laboratory Recorders 


Engineer in large chemical com- 
pany seeks recorders for viscosity, 
refractive index, specific gravity, and 
acid-base titrations. Laboratory ac- 
curacy is preferred over industrial. 

A-235 


Breaker Amplifier for 
Very Low d-e Signals 


Atomic scientist in university chem- 
istry department seeks breaker ampli- 
fiers for amplification of very low 
(10-* or less volts) d-c signals from 
low-impedance sources. A-236 


Data Reduction from 
Drawings to Cards or Tape 


Scientist is interested in obtaining 
information on methods to reduce 
drawing data into digital form for 
control of machine tools from punched 
cards, or punched or magnetic tape. 

A-237 


Polarograph 


General manager of South-African 
uranium processers seeks reliable 
polarograph. A-238 


Fully-automatic Assembling 


Consulting engineer in England 
seeks names and addresses of com- 
panies using fully-automatic assembly 
methods in their production. A-239 





Look How the Fielden Recorder 
Converts into Many Instruments 


now it’s a different instrument 


The same Fielden Single-Point Recorder can be provided with a variety of ranges 
and circuits for measuring an unlimited number of process variables. By changing 
only the input conversion unit and rebalance elements, the Recorder can 
be converted to an A. C. Null Balance Circuit, a D. C. Null Balance Potentiometer, 
a Continuous Balance R. F. Capacitance Bridge, or a nonlinear circuit. 


now it’s a multi-point recorder 


Without modifying the basic electro-mechanical mechanism, all Fielden Single- 
Point Recorders can be converted to record up to 96 points on one circular chart. 
Cost per point is the lowest available. All that’s required is to replace the pen 
with a Fielden ‘‘Turret’’ Pen Assembly and then add a Segmental Chart Drive 
Unit and simple switching panel. 





now it’s a recording-controller 


Fielden Single-Point Recorders accommodate any one of nine pneumatic control 
units. Add a unit, and the recorder becomes a pneumatic on-off controller or a 
pneumatic proportional controller with any combination of proportional, reset 
and rate actions. Just as simply, up to 4 SPDT switches can be added for a wide. 
variety of electric control actions. 


The “building block" approach to instrumentation is only one of many advantages 
Fielden instruments now bring to the indicating, recording, controlling, monitoring 
or scanning of practically every measurable variable. Along with its ever- 
growing variety of instruments, Fielden also offers a full line of sensing elements, 
accessories and supplies. 


Seeeeoeseoeseoeseoes, 
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LITERATURE °° 
. Wh Contras 
ala inhi ae FIELDEN INSTRUMENT DIVISION 
Dept. A, 2920 N. 4th St., Philadelphia 33, Pa. 
more information circle 17 on inquiry card. 
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Bill Waddell discusses ANALOG/DIGITAL CONVERSION 


For the past few years one of the most serious concerns 
in systems design has been the development of equip- 
ment eminently suited to “link” the analog input to the 
digitized output assemblies of the system. Examples of 
such links are to be found in radar recording problems 
in the missile test field, in the control of machine tool 
operations and, most recently, in data logging in the 
petrochemical and chemical processing industries. In 
these and similar instances, there has been a conscious 
striving to produce highly specialized pieces of conver- 
sion equipment in an attempt to adapt the system to the 
particular control problem at hand. 

This striving has also led to increasingly frequent dis- 
cussions of analog to digital conversion in engineering 
circles. Such discussions have stimulated interest in, and 
have actually succeeded in clarifving, basic problems 
faced by the engineer in producing units suitable for 
the digitization of specific function variables. 

However, contending for attention along with the 
requirement for restricted-purpose conversion equip- 
ment, are the tvpes of analog functions requiring to be 
digitized. These have continuously increased in num- 
bers, in complexity, and in the imposition of increasingly 
severe criteria for reliability. ‘To illustrate, systems today 
are successfully coping with shaft rotations, linear dis- 
placements and the complete gamut of electrical signals. 
A few systems have been built where pressure, tempera- 
ture, and flow variables have been directly converted. 

In the past the tendency has been to design the analog 
to digital converter and then assemble systems around 
the converter block. Examples of this approach are to be 
found in the handling of high-speed serial binary digits 
from input voltages, and in shaft converters containing 
cvclic codes requiring complicated translations before the 
outputs are readily adaptable for further processing. In 
order to achieve suitable solutions in such cases, it became 
necessary to introduce auxiliary equipment which fre- 
quently turned out to be much less reliable than the 
digitizer. This led, therefore, to more highly complicated 
and costly systems rather than significantly simplifying 
the basic analog to digital converter. 

The current approach is to engineer a “link” integrat- 
ing the components directly into the system. Only in this 
manner can they be properly weighted to assume their 
true and economical function. This has resulted in con- 
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Bill Waddell, systems input-output special- 
ist, discusses analog to digital conversion. 


sciously avoiding marrving, for instance, a 5,000 sample 
per second analog input to a converter capable of spew- 
ing out 50,000 samples per second. Or by the same token, 
feeding 50,000 samples per second into subsequent proc- 
essing components not adequately provided with control 
equipment and/or direct methods for recording such 
rapid outputs. 

‘The present awareness of the problem, however, makes 
for a most encouraging outlook in the foreseeable future. 
Design break-throughs are bound to integrate the analog 
to digital conversion step into its proper and logical rela- 
tionship to the total system. Systems will then become 
less complex and significantly more reliable, which 
undoubtedly will rapidly result in unfolding important 
new fields suitable for control applications. 

By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur- 
rently compiling a file of new applications and papers on various 
parts of systems, both industrial and military. If you are interested 


in receiving the file and periodic additions, please write us. 


| © oo SYSTEMS 


Division of Daystrom, Inc., 5640 La Jolla Boulevard 
La Jolla, California Telephone GLencourt 4-0421 





INQUIRIES —continuep 





Electronic Devices in 
Automation 


Electronics senior at Belgian uni- 
versity seeks catalogs from manu- 
facturers of electronic devices used 
in automation. A-240 


Tank Level Indicator 


German manometer and thermom- 
eter firm wishes to identify Ameri- 
can manufacturer of “Gallo” remote- 
reading oil tank meter, sold in Germa- 
ny by Swedish concern. A-241 


Spring-wound Clock 
Movement 
Manufacturer seeks spring-wound 
lever-escapement 10-day movement 
for time recorder. Must fit space 
38” x 25%”, 1%” high. Repeat orders 
assured. A-242 


Oxygen, Ammonia 
Analyzers; Magnetic- 
susceptibility Thermometers 
Instrument engineer in India seeks 
manufacturer of magnetic-suscep- 
tibility thermometer. Requests also 
literature on oxygen and ammonia 
analyzers. A-243 





Market Place 








Manufacturing Licenses 
Sought 


British electronics instrument 
manufacturer would like to obtain 
manufacturing licenses for (1) 
special electronic instruments, (2) 
electronic inspection devices, (3) 
oscilloscopes, (4) electronic test 
instruments, (5) pulse generators, 
(6) phase measuring equipment, 
(7) thickness testers, or similar 
equipment, Write the Market 
Place, c/o Instruments Publishing 
Company, 845 Ridge Ave., Pitts- 
burgh 12, Pa, 








French Representation 


Manufacturers’ representative in 
France, now handling large French, 
American and German lines of 
measurement and control instru- 
ments, binoculars, microscopes, 
thermocolorimeters, professional 
lenses, photometers, etc., and with 
outlets in all parts of France, de- 
sires to represent other American 
firms; seeks contact with Ameri- 
can manufacturers of industrial, 
scientific and optical instruments 
who want French representation. 
Write the Market Place, c/o In- 
struments Publishing Company, 
845 Ridge Ave., Pittsburgh 12, Pa. 











These BSEB 


Rupture Discs Can Give 
Your Pressured System... 


cae es 


Positive Pressure Protection From 3 To 50,000 PSI 


THE “CIRCUIT BREAKER” 


of Pressured Systems 


‘toy, 


Installing a BS&B Rupture Disc on a pres- 
sured system provides protective insurance 
against a major disaster. Thousands of BS&B 
Safety Heads, each containing a BS&B Rup- 
ture Disc custom made to meet the individual 
requirements of the system it protects, are 
now guarding pressured systems in all types 
of industries. 


Fully accepted by most local and national 
codes for use as either primary or secondary 
pressure relieving devices, BS&B Rupture 
Discs can be your positive and final measure 
of protection for the unexpected emergency. 


Why not talk it over with your 
BS&B Representative... 

or write for further 
information to... 


BLACK, 
SIVALLS & 
” ERYSON, INC. 


Safety Head Division, Dept. 2-V6 

7500 East 12th Street 

Kansas City 26, Missouri 
information circle 19 on inquiry card. 


June 1957—Instruments & Automation—Page 1029 


" 
*® Exampue oF paoouct enof 





ACTUAL STEAM FLOW CHART DETERMINED BY LABORATORY TEST 
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HANDWHEEL TURNS 


HANCOCK “Flocontrol. VALVES 


Insure Uniform Quality Through Closer Control 
; Save Steam and Fuel on Process Work 
¥ Save Money by Cutting Maintenance 


Hancock “Flocontrol” Valves provide a 3-in-1 design that combines variable orifice, 
shut-off and index. The valve opening can be set to within one-tenth of a turn of the 
handwheel. The micrometer dial and pointer make it easy to duplicate any desired set- 


ting instantly. 


Each valve has a scientifically designed V-port valve disc that insures proportional flow 
throughout the entire lift of the stem. Straight line flow with separate shut-off seating 
surface removed from the controlling V-ports eliminates the need for a separate shut- 


off valve. 


Hancock “Flocontrol” Valves are available in Bronze and Steel to meet specific require- 
ments. All are rugged valves, designed and constructed to provide the economy of qual- 
ity so essential to assure top performance in the most demanding services. 


Hancock Bronze “Flocontrol” Valves. Types: Globe 
and Angle. Sizes: 4” through 2”. Connections: 
Screwed Ends. “500 Brinell” Stainless Steel 
Seats and Discs. 150+ Series for all pressures 
up to 150 psi at 358° F. 300% Series for all pres- 
sures up to 300 psi at 550° F. 


Hancock Forged Steel “Flocontrol” Valves. Types: 
Globe and Angle. Renewable Hard-Faced 
Stainless Steel Seats. “500 Brinell” Stainless 
Steel Discs. Connections: Screwed, Socket 
Weld and Flanged Ends. Sizes: Screwed and 
Socket Weld Valves—'4” through 2”. Flanged 
Valves—'%” through 2”. Screwed and Socket 
Weld Valves: For all pressures up to 600 psi 
at 910° F. O.W.G.—2000 psi at 100° F. Flanged 


MAXWELL A product of 





VALVES, ‘AMERICAN-MICROSEN’ 
Watertown, Mass. ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Oklahoma. 
Danbury, Conn. and Inglewood, Calif. “SHAW-BOX” and ‘LOAD LIFTER’ CRANES, 


Valves: For all pressures up to 600 psi at 850° 
F. O.W.G.—1440 psi at 100° F. 


Hancock Cast Steel ‘“Flocontrol” Valves. Globe 
Type with Screwed Bonnet. Renewable Stain- 
less Steel Plug Seats and Discs. Sizes: 242” and 
3”. Connections: Screwed and Flanged Ends. 
For all pressures up to 395 psi at 775° F. O.W.G. 
—720 psi at 100° F. 

Hancock Cast Steel ‘‘Flocontrol’” Valves. Globe 
type with Bolted Bonnet. Renewable Stainless 
Steel Plug Seats and Discs. Sizes: 24%”, 3” and 
4”. Connections: Flanged Ends. 300# Series for 
all pressures up to 395 psi at 775° F. O.W.G.— 
720 psi at 100°F.600+ Series for all pressures up 
to 800 psi at 775° F. O.W.G.—1440 psi at 100° F. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is as close as your telephone. Let 
him help you select the right Hancock “Flocontrol” Valves for your 
needs. You can depend on him for fast delivery from local stocks. 


HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


For more information circle 20 on inquiry card. 
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HANCOCK “FLOCONTROL” 
VALVES OPERATE 
LIKE THIS... 


Valve seat and V-port disc in 
fully closed position. Pressure 
pushes upward under the disc. 
Note that the shut-off seating 
surface is completely removed 
and separate from the flow-con- 
trolling V-ports. 


Here the valve is in a slightly 
opened position. The V-port disc 
is permitting a measured flow of 
the media. 


This is the intermediate position. 
Note that the V-port disc now 
permits a proportionally greater 
flow of the media. 


Fully opened valve provides max- 
imum flow. The special microm- 
eter dial and pointer permit any 
open position to be duplicated 
accurately. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


HANGCOcK WALWES 


MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. 
AIRCRAFT CONTROL PRODUCTS, 


‘HANCOCK’ VALVES, 


‘BUDGIT’ AND ‘LOAD LIFTER’ 





OHMITE rueostats 
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OHMITE MANUFACTURING COMPANY, 26/5 Howard Street, Skokie, Illinois (Suburb of Chicago) 





RHEOSTATS e RESISTORS e RELAYS «© TAP SWITCHES 











SELECTOR SWITCHES 


FOR 


RESISTANCE THERMOMETERS 
AND 


THERMOCOUPLE THERMOMETERS 





EACH SWITCH HAS “OFF” POSITION PLUS NUMBER OF. 
POINTS LISTED. 


Switch Part Numbers 


Thermocouple 3 Wire Resistance- 
Type Thermometer Type 
1182 36SR2 
1183 36SR3 
1184 36SR4 2" SIZE 
1085 37SR5 
10S6 37SR6 
1088 37SR8 
1089 37SR9 
10S10 37SR10 
10S12 37SR12 
10816 37SR16 
10818 37SR18 
10S20 37SR20 
27S24B2 38SR24 
27S28B4 38SR28 
38S2C 

(No. 38S2C is made with soldering-lug terminals) 


3" SIZE 


SPECIAL SWITCHES 


No. 37S6C2, Four “4 Point and OFF” thermocouple switches combined 
in one 3” case. 
No. 9S5, Single Pole, Four Point Instrument Switch in 14%” round case. 


No. 4454, Six Pole, Double-throw Instrument Switch in 214” round case, 
one hole mounting, 12-32 threaded bushing. 


DESIGNED FOR TEST WORK AS WELL AS FOR PERMANENT 
INSTALLATIONS. LEWIS SELECTOR SWITCHES ARE CON- 
STRUCTED WITH STURDY CONTACTS OF LOW RESISTANCE 
AND POSITIVE DETENT. THESE SWITCHES ARE SPLASHPROOF, 
DUSTPROOF AND ARE BUILT TO GIVE YEARS OF SERVICE. 4" SIZE 


THE LEWIS ENGINEERING CO. 


Specialists in Electrical Temperature Measurements 
eee es TOU Cc ON NE COT 1G. FT 
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INSTRUMENTS 


and 


AUTOMATION Trends 





Industrial market for magnetic amplifiers is expected to reach $100 
million by 1957, with 50% industrial sales. About 150 producers are in 
this field; mostly "small." 








Industrial research has grown from $400 million in 1950 to $6 bil- 
lion annually says E. Reeves, Esso Research, and is growing at 
rate of 12% per year. More than 500,000 persons are now engaged in 
industrial research. But—see next item. 








Published statistics on "research expenditures" are unreliable, says 
recent report "Research and Development in the Corporation" (by Amer. 
Inst. of Mgt.). Recent figures give $1.7 billion as government and 
non-profit research expenditures, and $3.7 billion as private industry 
expenditures. However, $1.4 billion of the $3.7 billion was financed by 
federal government. Also, popularity of word research is causing pub- 
lic-relations-minded management to call many appropriations for engi- 
neering and production by the word research; modifications of unsatis- 
factory equipment are being called research; conventional engineering 
work is now being called applied research; capital expenditures for re- 
search equipment, which should be amortized, is often thrown in with the 
annual list of research expenditures. Result: Management makes stock- 
holders feel that company is progressive; annual research statistics 

for industry are swollen beyond true value. Truth is that total of pri- 
vate research conducted annually by private industry is trifling in pro- 
portion to gross national product; U.S. occupies a low ranking among 
industrial nations whose private corporations engage in research. 






































National Science Foundation reports that university R&D was $285 
million in 1954—about 5% of total R&D of $5.4 billion. Importance 
of this is that this is mostly basic research. Of $285 million 
total, $281 million was spent by 190 engineering and science col- 
leges. Liberal arts and teacher colleges spent only $4 million on 
research. 








NSF reports that in 1953-54 school year, 74 of existing 80 medical 
schools spent $63.5 million for medical research. 





Trend in trends: Note difference between the billions spent for 
industrial and military R&D and the few millions spent on basic re- 
search or R&D in the life sciences and humanities. The trend here 
is dangerous to all of humanity. 
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Panhandle 
Pete 


RIENDS, are you aware of the 

astonishing changes made in the 

Engineering profession in recent 
years? Do you read the advertise- 
ments for engineering talent in the 
trade magazines? And have you seen 
the recent advertisement in one of 
the magazines which is aimed at the 
engineer's wife? This ad shows a 
cute little cottage somewhere up in 
the mountains out West with a wom- 
an (Engineer’s wife) leaning on a 
tree, looking at this garden of Eden 
and saying to herself, “Ugh! I hate 
mountains.” 

Whoever wrote this ad is assuming 
that engineer’s wives are living in 
slums and therefore “All we have to 
do is get her out here in this moun- 
tain scene and her faithful husband 
will follow right along and since he 
is an engineer, bless his little heart, 
maybe he will come and work for us 
and help us develop our Pog Fock- 
ets.”” Isn’t this a sneaky way to hire 
an engineer? In addition to this, the 
engineer is being wooed with offers 
of hunting, fishing, camping, boat- 
ing, grand-opera, bingo, bear-baiting 

even money. 

While reading in the April issue 
of 1&A the story of Science on TV, 
especially the paragraph about Prog- 
ress on Rockets being in such de- 
mand—say, did you see the girls 
Dr. Klein manages to work with? 
Diane Weber here and some other 
blond in the February story. No 
wonder everybody is interested in 
computers and rockets. 

The Wallace Electronic Service 
Company, J. L. Bus Wallace, Chief 
Engineer, about which I write quite 
often, has a Rocket Engineer. Yes 
they do! The name of this fellow is 
Elmer Flannelgurdle, B.S.R.D.— 
Rocket Designer. Elmer has been in- 
terested in rockets since the time, 
when he was five years old, he threw 
a match into a fireworks display in 
the window of McGonigals’ Hard- 
ware and Grocery store down at the 
county seat and managed to burn 
down half the town. 


Page 1034—Instruments & Automation 


The Rampant Ramp 


Elmer completed his schooling and 
spent many years working for the 
government——K.P. duty in the Span- 
ish American war and two world 
wars—and only recently was hired 
by Wesco!. (If the truth be known, 
Elmer married Penelope Klapsaddle, 
sister to the genial Sales Manager of 
Wesco!) Waldo I Klapsaddle, Jr, 
who was the featured “D.R.” of the 
month in the November /&A, seeing 
more of the man’s ability than meets 
the eye (Elmer lost most of his fin- 
gers, two toes, one ear and all of his 
hair on that memorable 4th of July) 
hired him right after the ceremony. 
“After all, Cuz, I couldn’t support 
the bum the rest of his life,” says 
Waldo, “Besides, you ought to see his 
wife. It’s worth something, Cuz, get- 
ting her off my back.” 

What I’m getting around to is that 
several months ago an engineering 
Talent Scout came through this part 
of the country and, hearing that 
Wesco! had an unhappy Rocket De- 
signer on the payroll, came down to 
interview Elmer. He offered Elmer all 
that good fishing, but my oh my, it 
seems Elmer doesn’t like fish—‘‘Ah 
don’t know how anybody can catch 
or eat those slippery, slimy stinking 
fish!” 

Then he offered Elmer a lot of 
good hunting, but Elmer doesn’t hunt 
or eat meat—“When Ah takes time 
to think about eating meat, especially 
big, thick, juicy steaks, | am ashamed 
to look into the big, soft, brown eyes 
of a peaceful cow.” He also offered 
Elmer’s wife a mountain, but she 
can’t stand altitude so living in the 
mountains is out—‘“Gosh, I git sick 
jist going upstairs and besides I can’t 
help spittin’ of’en high places when I 
gits on ’em.” And Elmer is allergic 
to salt air and that is that. 

But the real clincher for staying 
home was the lack of ramps in the 
Western U.S.A. “Ah didn’t mind the 
other things too much, but doggone 
it, Ah just have to have my ramps 
come Spring.” 


Vol, 30 


Ramps? You never heard of 
ramps? My gosh, ramp-eating is a 
time-honored West Virginia custom. 
We go out there in the mountains 
around Elkins and visit a friend of 
ours, Stanley Fredlock, and we eat 
ramps, ramp salad, baked ramp, ham 
and ramp and stewed ramps. Ramps 
are sorta like a cross between wild 
onions and garlic. The aroma of 
fresh-peeled ramps will corrode brass 
at fifty feet. Eating ramps is sup- 
posed to be beneficial to the health, 
soothing to the stomach, comforting 
to the bowels, as well as endowing 
strength and vitality. Some out-of- 
state tourist staying the night at 
Buckhannon went home with the im- 
pression that the smell of the ramp, 
either stewed or raw, will asphyxiate 
small animals at twenty paces and 
humans at ten. Can it be that the 
gawd-awful smog in California is 
caused by some West Virginia ramps 
that were carried to California by 
one of the thousands of engineers 
that have been seduced Westward? 
This is an obvious possibility. 

As it so happens, Dr. Alles, our 
Director of Research, has already ap- 
plied his talent to this oderous prob- 
lem. “After all, old chap, it is a well- 
known fact that the ozone level rises 
in the atmosphere in proportion to 
the contamination, following the Law 
of J. Pulaski dealing with Concen- 
trated Concentrates. Since O, is a 
very potent homocidal agent, it is 
obvious to me that old mother nature 
is trying to kill something—probably 
a colony of W. Virginian ramp-eat- 
ers—in Los Angeles. So all we have 
to do is give her a little help and 
convert California’s useless earth- 
quakes into useful electricity via my 
portable pizzicato piezo-electric piz- 
za generators and produce sufficient 
ozone according to the equation 
>X,At + fX,At—and thus neutralize 
the smog.” We'll keep you informed 
on what happens. We have a full 
team at work on this vital problem. 


Panhandle Pete 





Ne Vive FM Telemetering 


Discriminator* 


ultna-atable 


olled = ultra- 


stable, all-channel discriminator presents a 
of accuracy .. . better than an order of mag 


accurate and stable than any other commercia 
. and with absolutely no adjustients! This 


equipment . 


available 


new standard of FM data processing features: 


» HIGH DYNAMIC ACCURACY: Absolute accu- 

racy is better than 0.05%, and the dynamic 
accuracy of the equipment from input to 
associated band-pass filter through the 
low-pass output filter is better than 0.2%. 
LONG-TERM STABILITY: 0.2% for life of 
equipment with no adjustments for zero 
drift, gain and line voltage variations, etc. 
VERSATILITY:Converter operates on any of 
23 standard IRTWG telemetering sub-car- 
rier frequencies from 400 cps to 7Okc. 
Band switching may be accomplished re- 
motely or by selector switch on front panel. 
AUTOMATIC WOW and FLUTTER COMPENSA- 
TION: With Epsco FM-106 Velocity Deviation 
Detector and Epsco CD-601 Velocity Devia- 
tion Compensation Distributor, errors from 
tape speed variations are reduced by a 
minimum of 35 db. 
ZERO and 100% DATA CORRECTION: Produces 
automatic compensation for variation of 
transmitting sub-carrier oscillator fre- 
quency and gain by a transistorized electro- 
mechanical servo feature. 


D> DYNAMICALL 


PASS FILTERS: 
cision wire-wouny resi 
polystyrene capaditdrs in combination with 
d-c amplifiers provides: 
@ Phase linearity déyiation not exceeding 
0.25 degrees oveX. 90% of bandwidth 
+0.1% (0.01db 


beat frequency between 
channels. 

@A total of 62 different hk 
bandwidths selectable fro 
3490 cps. 


PHYSICAL CHARACTERISTICS 


SIZE: 1014” of space of standard 19" cabinet. 
WEIGHT: 29% pounds. 

CONSTRUCTION: Constructed of 8 separate 
plug-in chassis assemblies containing 
electronic and magnetic components. Ait 
€ ponents are acc ible on the standard 
layout forms. 





Engineering data sheet available on request. 


588 COMMONWEALTH AVE., 
For more information circle 23 on inquiry card. 
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*Epsco Model FM-108 
FM-to-Voltage Converter. 





Epsco 
_\Velocity Deviation) 
Detector 
FM-106 

Y 


Telemetering | Delay Digital 
Tape Compensation Output 
Handler Distributor ‘ 


Y 
Epsco DATRAC 
Signal Voltage -to-digital 

Separator Converter 
saeninataial 












































Remote Selector 
and Control 











Epsco Model BF-601 Signal Separator 
units, each of which contains 23 band-pass 
fileers, are available for separating the com- 
posite sub-carrier signal prior to input to 
FM Converter. 

Compl FM tel ing receiving sta- 
tions are available with or without wow and 
flutter compensation and zero and 100 percent 
edrrection features. Also available is the Epsco 
Model VCO-718 All-Channel Voltage-Controlled 
Oscillator for FM Discriminator calibration . . . 
which occupies only 314 inches of panel space 
including power supply. 





BOSTON 15, MASSACHUSETTS 
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SAMA’s Thirty-ninth 
Annual Meeting 
WHITE SULPHUR SPRINGS, W. VA.—The yearly 


meeting of The Scientific Apparatus Makers Association 
(SAMA), was held April 28 to May 2, 1957 at the Green- 
brier, White Sulphur Springs, W. Va. More than 400 
members and guests attended. (President H. F. Dever’s 
address is published on pages 1081-1084.) 

The new president for 1957/58 is R. E. Welch, vice 
president and treasurer of W. M. Welch Mfg. Co., who 
succeeds retiring president Henry F. Dever, president of 
Brown Instruments Div., Minneapolis-Honeywell. Mr. 
Welch, who was president-pro tem, is succeeded by Dr. 
G. A. Downsbrough, president of Boonton Radio Corp. 

The group picture shows the new officers, directors, 
and section chairmen. 


OFFICERS, DIRECTORS, AND SECTION CHAIR- 
MEN I. to r.: Erik L. Sjostrom, president, John E. Sjos- 
trom Co.; Edward J. Albert, president, Thwing-Albert 
Instr. Co.; Earl R. Mellen, president, Weston Electrical 
Instr. Corp.; E. J. Rhein, sales manager, scientific div., 
Kimble Glass Co.; T. M. Mints, president, E. H. Sargent 
& Co. (treasurer); Henry F. Dever, president, Brown 
Instruments Div., Minneapolis-Honeywell Regulator 
Co.; Ray G. Halvorsen, executive vice president, Ham- 
ilton Mfg. Co.; Richard E. Welch, vice president & 
treasurer, W. M. Welch Mfg. Co. (president); R. E. 
Olson, president, Taylor Instrument Cos.; A. G. Dixon, 
president, International Equipment Co.; L. W. Higgins, 
assistant to the president, The Gaertner Scientific Corp.: 
Louis L. Vayda, president, Bacharach Industrial Instru- 
ment Co.; and Dr. G. A. Downsbrough, president, 
Boonton Radio Corp. (president-pro tem). 


New Retma Standards 
NEW YORK, N. Y.—New recommended standards 


have been released: 

RS-180—Power Transformers for Electronic Equip- 
ment (This Standard, from Standards Pro- 
posal No. 510, is a revision of TR-102-B). 

RS-186—Standard Test Methods for Electronic 
Equipment (This Standard, from Standard 
Proposal Nos. 467 and 497, is new materi- 
al). 
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News 


Principles & Applications 1036 to 1053 
Stock Report 





New Plants & Mergers 


People in the News 


International Conference on 

Cybernetics Scheduled for 

4th Automation Exposition, 
New York, June 19538 


PITTSBURGH, PA.—During the recent visit of Dr. 
Georges R. Boulanger, President of the Association In- 
ternationale de Cybernétique, to the United States, plans 
were made for a Conference on Cybernetics at the Fourth 
International Automation Congress and Exposition, June, 
1958. Dr. Boulanger will arrange for an international 
panel of scientists as speakers. 

Dr. Boulanger is also on the faculties of the Poly- 
technic Institute of Mons and the University of Brussels. 

During the First International Congress on Cyber- 
netics, in Namur, Belgium, June 26-29, 1956, the forma- 
tion of the Association Internationale de Cybernétique 
was announced. The aims of the Association are to forge 
a permanent link between scientists in various countries 
whose work is associated with cybernetics. The Asso- 
ciation is publishing the proceedings of the First In- 
ternational Cybernetics Congress and will edit an Inter- 
national Cybernetics Review. Membership is open to all 
individuals active in this field. This annual membership 
dues are 200 Belgian francs ($4.00). Application for 
membership can be made to Association Internationale 
de Cyberneétique, 13 rue Basse-Marcelle, Namur, Bel- 
gium, or membership blanks can be obtained from the 
Fourth International Automation Exposition, 845 Ridge 
Ave., Pittsburgh, Pa. 


Gulf Oil Corporation opens 
Three New Research Labs 


PITTSBURGH, PA.—The forty-four-building Gulf Oil 
Research Center at nearby Harmarville, which started 
operation in 1935, has been enlarged by the addition 
of 3 new multi-million dollar laboratories recently opened 
in a splendid ceremony. Keynote speaker was Gen. Mat- 
thew B. Ridgway, World War II hero, who is presently 
chairman of the board of trustees of Mellon Institute of 
Industrial Research, Pittsburgh. 

The three fully instrumented new structures are (1) 
The William Larimer Mellon Production Research Lab 
for research on new drilling and oil production methods, 
(2) the Richard Beatty Mellon Automotive Products 
Lab for research on fuel and lubricant testing, and (3) 
the Andrew William Mellon Nuclear science lab for re- 
search on nuclear energy applications to all phases of 
petroleum science. 

In the Automotive Products Lab 20 engine test cells 
house a variety of engines (including a powerful gas 
turbine delivering 240 hp at 36,000 rpm, and diesel 
engines) in which experimental products are evaluated 





a completely 
new kind 
of regulator! 


ACTUALLY THREE REGULATORS IN 
ONE-—PLUS MULTIPLE SENSING! 


The APR 1010 combines many new regulation and sens- 
ing systems in one versatile package. Here’s flexibility of 
operation never before possible . . . saves space, elimi- 
nates instrument duplication, means greater economy in 
engineering operations. 


e RMS VOLTAGE REGULATION 
e AVERAGE REGULATION 
e PEAK REGULATION 
e FIVE PRINCIPAL SENSING ARRANGEMENTS 
1. INTERNAL 2. EXTERNAL 3. REMOTE 4. CONSTANT CURRENT 5. DC 
ELECTRICAL CHARACTERISTICS: 
Input 95-130 VAC, 19 (50 or 60 cps + 10%) 
Output 115 VAC, adj. 110-120V 
Regulation +0.1% against line 


accuracy =§+0.1% against load 
(RMS, average, 


or peak, switch 
selected) 
Distortion 3% max. 
Load 0-1000VA 
P.F.range _ Unity to 0.7 lagging 
Recovery time 0.1 sec. 











Write for complete technical data. 


oe 


~~ 2 . ; STP 
o m= oo 





8 








SORENSEN & COMPANY, INC. SS See STAMFORD - CONN. 


® 


In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment. 
For more inforn on circle 24 on inquiry card. 
June 1957—Instruments & Automation—Page 1037 





Ee 


CONTROL STATION — 


a 





= § 


‘ 
1SOHKOd ANYAH 




















i 


SSvw 


au 
af} 
Ss 1 
| * Sa 
» | 













































































uVHO 


$OOES 1 






































ACTUAL SIZE 
illustration of 
Consotrol Instru- 
ment super-im- 
posed on standard 
12-inch chart. Note 
full 4” wide strip 
chart has same 
length scale as 12” 
circular chart. 









CONSOTROL RECORDING 






The ORIGINAL 
small-case 
control panel 
instrument 
with a 


FULL SCALE 
4 INCH CHART... 














Il sas lt ey it Full-scale readability! Here is the industry 
re See eS ee ee standard set by Consotrol Instruments, with 


ments require less panel space than does a itn, ~ 
single, conventional 12” recorder. no compromise in compactness, convenience, 
or performance. 


These Recorders and Recording Control 
Stations are so compact you can actually 
mount 4 in the space required by 1 standard 
12-inch recorder. And yet, inside the case, all 
components are full size — nothing is “minia- 
ture.” 


With the integrally mounted Model 58 
Controller, the Foxboro Consotrol Recording 
Control Station provides precise, dependable 
control and full-scale chart records in one- 
quarter the panel space. Maintenance is 
easier too, with all calibration adjustments 
made from the front .. . re-inking needed 
only twice a year... chart changes as seldom 
as once a month. 

For the complete story, write for Bulletin 
13-18. The Foxboro Company, 466 Norfolk 
St., Foxboro, Massachusetts, U.S.A. 

































INTRODUCED IN 1952 = 
OVER 25,000 NOW IN USE 





Typical control panel showing Consotrol Re- 
cording Control Stations. Associated M/58 


Controllers, integrally mounted, pull out with 
the recorders. 


REG, U.S. PAT. OFF, 


*Reg. U.S. Pat. Off. 
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under severe test conditions, In an extra king-size cell 

the 10,000-cu-ft chassis dynamometer cold room— 
vehicles including the biggest ‘“Scenicruiser” can be 
tested in environments ranging from 100°F and high 
humidity to —70°F. Brown recorders and precision in- 
dicators are used extensively for temperature measure- 
ment and control. The picture shows the corridor in 
which the console-type panels bearing all instruments 
can be seen, Conspicuous are 12-point L&N Speedomax 
recorders, and pressure gages supplied by Wallace & 
Tiernan. 


In the Nuclear Science Lab a 3-million-volt Van de 
Graaff particle accelerator furnished by High Voltage 
Engineering Corp., has been installed. Streams of charged 
particles (electrons, protons) and uncharged radiation 
(neutrons and penetrating x-rays) can be produced to 
study effects on catalysts, oil recovery techniques, etc. 

Gulf builds a great number of highly-specialized in- 
struments in its own shops. The Airborne Magnetom- 
eter is a development of Gulf, as is a new Batch Inter- 
face Detector, which uses a dielectric-constant probe as 
the primary element to record when the product flowing 
through the pipeline (used as a common carrier) starts 
and ends. Other new significant developments that have 
originated from the Research Center are the Fisher- 
Gulf Partition Gas Chromatograph, and an Arsenic De- 
tector which indicates the presence of minute quantities 
of 1 to 5 parts per billion arsenic in a petroleum distillate. 


Instrumentation of the Heart 
PITTSBURGH, PA.—The heart, the prototype of a 


pump, is getting its instrumentation and mechanical 
spare parts, Two stories have recently reached our desk: 
A tiny microphone, passed through an artery or vein 





Claire Buane Finnell 


The staff of Instruments & Automation is 
grieved to hear of the untimely death, at age 33, 
of Claire (Chuck) Finnell, sales manager for 
Analog Computers, Berkeley Division of Beckman 
Instruments, Inc., who died June 3, 1957. The 
analog computer field, the instrument industry, and 
the nation itself has lost a useful and good citizen, 
a young man of high principle who had already 
made basic contributions to needed technology. A 
memorial fund under the chairmanship of Joseph 
L. Hussey, Computer Manager at Berkeley Division 
of Beckman Instruments, Inc., has been set up in 
his name. Proceeds will go to the American Cancer 
Society. 
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directly into any part of the heart, will soon transmit 
sounds to the listening physician, which will help him 
locate a trouble spot. Made by Gulton Industries the 
ultra-sensitive pickup, measuring only 1/20” in dia, and 
34” in length, was experimentally used on a dog, and 
transmitted converted heart sounds to an oscilloscope. 


Likewise a minute diaphragm located in the tip of the 
catheter transmitted blood pressure, and an electrocardio- 
graph rounded out the triple oscilloscopic picture of 
heart sound, blood pressure, and electrical impulses gen- 
erated by the heart.—Repair of a mitral valve of a 34- 
year old woman, by placing a spring into the heart, was 
reported from Wayne University Medical School. The 
material used is Elgiloy, developed by Elgin National 
Watch Co. for mainsprings. The woman is doing fine. . . 


Electrodynamic Standards for 
Vibration Pickups 


WASHINGTON, D.C.— The successful performance 
of the thousands of vibration pickups now in use by 
government and industry for testing purposes, depend on 
the accuracy of observations and of calibration. The Na- 
tional Bureau of Standards, recognizing the need, has 


developed a method for standardizing electrodynamic 
calibrators. The calibrator used has three basic com- 
ponents (and principal moving parts)—driving coil, 
mounting table and velocity-sensing coil. It is stand- 
ardized by determining the relationship between its elec- 
trical output and the vibratory motion. All direct meas- 
urement of the vibratory motion itself is avoided. 


Tire Operating Temperatures 
WASHINGTON, D.C.—The National Bureau of Stand- 


ards has developed a precise, direct method for deter- 
mining tire operating temperatures, Power loss causes 





Eight years of 


proven stability and reliability 
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Amplification for multichannel recording 


Companies who purchased Consolidated’s System D Amplifier System D ideal for laboratory, field, and 
when it was first introduced eight years ago report flight-test applications. A typical System D consists 
that these same amplifier systems are still giving of any combination of linear/integrating amplifiers 
consistently stable, high-precision performance in and/or carrier amplifiers up to a maximum of 12 
steady use. Maintenance costs have been negligible. channels, a combination oscillator/power supply, 
and a shockmount base. Contact your nearby CEC 


Rugged, lightweight construction and ability to 
field office, or write for Bulletin CEC 1403-X3. 


perform over a wide range of temperatures make 


Consolidated Electrodynamics 


2 Cec} 300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


For more information circle 26 on inquiry card. 
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o keep 
liquids 


ON-THE-LEVEL 

















FLOAT 
VALVES 


Really automatic liquid level control .. . 
proven by a 40-year record of dependability 
in thousands of installations, large and small, 
water and chemical. 

Direct acting or pilot control types ... single 
or double seated . . . for every possible re- 
quirement of pressure, temperature, fluid and 
closure. 

Also available with Klipfel’s exclusive cup 
disc inner valve for tight control of liquids 
injurious to rubber and leather, and for higher 
pressures. 


Get all the facts today on Klipfel 
Float Valves. Write for catalog #254. 





e FLOAT VALVES 
e REDUCING VALVES 
e TANK THERMOSTATS 
e BACK PRESSURE VALVES 





VALVES, INC. 


Division of Hamilton-Thomas Corp. 


Dept. D-6, Hamilton, Ohio 


Export Dept.—1010 Schaff Bidg., Philadelphia, Pa. 
For more information circle 27 on inquiry card. 
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A- Copper constantan thermocouple 
B- Valve stem 
C- Adapter S- Stationary copper-constantan 
D D- Copper slip rings thermocouple 
E-E- Copper-graphite brushes T- Temperature recorder 
F ~ Rotating joint Gu- Copper leod wire 
G~ Precision oir pressure gouge K- Constantan lead wire 


~ Rotating copper-constantan therm- 
ocouple 


high temperatures, and high temperatures affect the 
service life of tires, and hence the choice of materials 
used in them. The new procedure involves the use of a 
copper-constantan thermocouple inserted through the 
tire valve. When the tire is rotated under load, the therm- 
ocouple gives a precise measurement of the average con- 
tained-air temperature, via copper-graphite brushes on 
copper slip rings. 


Foxboro Feeds Food Forumers 
FOXBORO, MASS.—Existing instruments and their 


application, plus a preview of those being readied for 
future production, were discussed at an informative Food 
Forum, held at the Foxboro Co., March 18-20. Electronic 
measurements such as dew-point quality control, con- 
tinuous viscosity measurement, and control panels en- 
abling centralized control and continuous processing of 
food products were the main topics. W. S. Young, mana- 
ger of Foxboro’s Food Industries Div. served as mod- 
erator. 


SHOWN ATTENDING THE 3D ANNUAL FOOD 
FORUM AT THE FOXBORO Company, March 18-20, 
are (seated left to right): L. R. Grant, Carling Brewing 
Co., Natick, Mass.; A. A. Burzlaff, The Rath Packing 
Co., Waterloo, lowa; D. H. Westermann, Miller Brew- 
ing Co., Milwaukee, Wis.; W. A. Tansey, The American 
Sugar Refining Co., Boston, Mass.; J. C. Crudden, The 
American Sugar Refining Co., Brooklyn, N. Y.; D. 
Poindexter, The American Sugar Refining Co., Boston, 
Mass. (Standing left to right): W. S. Young, The Fox- 
boro Company; A. Hohner, The Quaker Oats Co., 
Chicago, Ill.; J. A. Perry, Cherry-Burrell Corp., Chi- 
cago, Ill; F. W. Velguth, Corn Products Refining 
Co., Chicago, Ill.; G. L. Hammond, A. E. Staley Mfg. 
Co., Decatur, Ill.; D. T. Phillips, The Nestle Co., White 
Plains, N. Y.; W. J. Colyer, Carling Brewing Co., 
Natick, Mass.; E. Halpin, Atlantic Gelatin Div., Gen- 
eral Foods Corp., Woburn, Mass.; and L. T. Mencke, 
The Quaker Oats Co., Chicago, Ill. Absent when pic- 
ture was taken: W. L. Reed, Revere Sugar Refinery, 
Charlestown, Mass. 





new complete line of 


ASUS 2-way solenoid valves 


now available in full range through 3” sizes 


Now specifying engineers may select from ASCO’s 
new line of general purpose packless valves in full size 
range from % to 3 inches; pressures to 350 p.s.i. Study 
these valve cross sections and see why ASCO design 
means dependability in flow-control for air, gas, water, 
light oil and other non-corrosive fluids. 


ae 
Bulletin 8210A %4”—%4” sizes 
. Simplicity in construction. Only three operational 
parts: all stainless steel core, stainless steel spring, 
Hycar diaphragm (for handling all common liquids 
and gases). 
Ruggedness. Forged brass bonnet and body insure 
freedom from porosity. 
. Tight Shut-Off. Assured by resilient disc con- 
struction. 
. Compactness. 234” face to face; 314” pipe center 
line to top of solenoid; 3 13/16” overall height. 
(Normally closed, %” x 2” sizes.) 
Mountable in any position, normally open or 
normally closed. 


Bulletin 8210A 1%4”’—3” sizes 
Simplicity in construction. Even in larger port 
sizes, moving assemblies have been held to two— 
bronze piston and stainless steel core. 
Ruggedness. Extra heavy duty bronze body and 
bonnet, plus heavy duty operating parts. 
3. Tight Shut-Off — assured by resilient disc con- 
struction. 
4. Elimination of water hammer—assured by slotted 
“V” type discs. 
All sizes have full area ports, continuous duty coils 
designed for low temperature rise and long life, and 
are available normally open or normally closed with 
standard, water tight or explosion proof solenoid. 


Whatever the crucial factor in your flow-control application — 
reliability, compactness, high cycling rate—there is an ASCO valve 


that meets your need. 


setae eae Automatic Switch Co. 


52-F Hanover Road, Florham Park, New Jersey 


+ 


For more informatior 


FRontier 7-4600 
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SlaveScope 


. FOR LECTURES 
DEMONSTRATIONS 
PRODUCTION LINE TESTING 
COMPUTER READ-OUTS, ETC. 


Show the patterns big, bright and clear .. . so everyone can see! 


The Du Mont SlaveScope may be used with any standard low-frequency oscilloscope for 

applications such as group viewing, production line testing, or computer read-outs. 

Signals from the deflection plates of the driving oscilloscope are fed through a cathode- 

follower adapter to the SlaveScope. The oscilloscope pattern is accurately reproduced 

on the large screen of the SlaveScope. 

The SlaveScope is supplied with a 10’ connecting cable, but may be used for remote 

viewing up to 100’ from the driving oscilloscope. 

ACCURATE REPRODUCTION: X and Y amplifier linearity of 1% full scale. For cour ip 

HIGH VISIBILITY: Accelerating potential of 6 KV produces bright trace, even under high sading tion circuit 
ambient light conditions. reproduction of test patterns 
DEFLECTION FACTOR: Dependent upon driving oscilloscope. For example, when used with 

Du Mont Type 401, 100 millivolts full scale; when used with Type 403, 1 millivolt full scale. 


FREQUENCY RESPONSE: DC to 100 KC, dependent upon deflection amplitude. 
IDENTICAL AMPLIFIERS: Identical X and Y amplifiers. 


rectangular CRT, * QEFEHOO —rectanguiarcer, E37 OC 


rack mounted for bench use 


(with P4 screens. P1, P2, P7 screens available at slightly higher cost.) 


oU MONT 


Write for complete details 
TECHNICAL SALES DEPARTMENT 
ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J., U. S.A. 


For more information circle 29 on inquiry card. 
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Education News 


e ASEE (American Society for Engineering Education) 
has received a grant of $10,000 from the National 
Science Foundation for a study of how American engi- 
neering colleges may attract and keep top-flight engi- 
neering teachers for their growing number of students. 





@ At the recent fifth annual mathematics tournament 
attended by more than 900 upstate-New-York high-school 
math students, William J. Morlock, general manager of 
GE’s Technical Products Department, predicted “a com- 
puter in every high school,” based on the rapidly ap- 
proaching mass production of the machine. 





@ Scholarships: Hughes Aircraft announced a new high- 
school scholarship plan granting $400 to 12 seniors and 
juniors selected from public schools in the Los Angeles 
rains who will first aa a chance to work for 10 weeks You can’t match 
(with pay) at the Hughes labs.—Stromberg-Carlson has ; ‘ 
given two scholarships for electronic engineering to two AM ERICAN® 
sons of employees, paying full tuition plus $250 a year. 
And six teachers have been named winners of $500 TERS 
scholarships each to further their education in science DRI-FLO ME’ ™~ 
and math during the summer months.—IT&T has created 
a scholarship at Carnegie Tech for an undergraduate in for versatility 
the departments of Electrical Engineering, Mathematics : | 
or Physics.- The IBM Post-Doctoral 
Iailasivied Seosasah Fellowship for 
1957/58 was granted to Miss Wini- You can’t match American® DRI-FLO 
fred Asprey, Chairman of the De- Meters for versatility, accuracy 
partment of Mathematics at Vassar and proven dependability. 
College. Above, an American DRI-FLO Meter 
is used to measure ethane reflux 


\\}P f , 


i ers a est Le flow on a de-ethanizer unit in a d 
@ Grants: The National Science gneotine plant at 500 pel and 90 (4 


Foundation has announced 235 to 100° F, typical of one of the a 2 
S@e4¢a grants, totaling more than $4.3 mil- many installations meeting the : 
Miss Asprey lion for the first quarter of 1957. most exacting requirements, 

This brings the grants to a grand total of $54.3 million Below, a DRI-FLO manometer is 
since the beginning of the program in 1951. NSF also shown measuring lease gas and is 
has granted $138,000 to 18 colleges and universities to used in conjunction with a 30- 
support in-service institutes designed to improve the year-old recording mechanism — 
training of high-school teachers of science and math.— proof of the versatility and long DRI-FLO Meters bring Ameri- 
The Engineering Foundation endowment fund recently service life built into American can-Westcott precision, sim- 
has been increased by one hundred shares of General products. plicity of installation and 
Motors stock, a gift of Orlan W. Boston, professor : maintenance, with maximum 
emeritus of Mechanical and Product Engineering at the Hi resistance to corrosive ma- 
University of Michigan. The current endowment fund is d terials, to orifice meter meas- 
in the neighborhood of $1.5 million—A new matching- ll rye geo yg — 
grant program, designed to “encourage increased _in- Hil ; Working eainedianae 
dividual support of the nations colleges and universities i toe : 5000 psi; Ambient tempera- 
has been initiated by Dow Chemical for its employees. ak ee same =| tures of —25 to 175°F. 
Any gift to an accredited four-year college or university Bll 
will be matched by the same amount from the company. BI © | Write for full information. 
Dow’s over-all gifts to education in 1957/58 will total 
$310,000 plus another $300,000 to be made available to 
colleges and universities for specific research projects : 
expected to be beneficial to is cen = a4 AMERICAN 


METER COM PANY 





@ Courses: MIT’s special summer program, extending 
from June 11 to September 14, includes courses on 
infrared spectroscopy, missile aerodynamics, stain gages, 
analog-digital conversion techniques, noise reduction, 
weather radar, and instrumental analysis.—University alg. 
of Michigan College of Engineering will give five dif- SUPPLIERS TO THE GAS INDUSTRY for 
ferent courses on digital computers from August 19 to seer inetunene © aelianee hegulstor 
30. 
For more information circle 30 on inquiry card. 
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Resistance Heat Soldering 
Ends “Cold Flow” Rejects-- 
Insures Strong, Uniform Joints 


In an increasing number 
of plants, resistance heat 
soldering has practically 
licked the problem of non- 
uniform solder joints and 
“solder voids: 


The resistance heating 
principle makes cold flow 
joints all but impossible. 
High amperage, low volt- 
age current, passing 
through the joint to be 
soldered, heats the joint 
above the temperature re- 
quired to melt the solder. 
Heat is concentrated at the point of contact to prevent 
burning of nearby parts. No set-up or pre-heating is 
necessary. Solder adheres instantly and uniformly over 
and between the surfaces to be joined, to make the 
strongest joint it is possible to make. Heat is adjustable 
by thumb switch and instantly controlled to meet job 
requirements. 


For the Most Complete Information 
Available on Resistance Heat Solder- 
ing, Send for Data on 


THERMO-GRIP 
SOLDERING SETS 
Used for more resistance heat sol- 
dering than any other type. Com- 
plete details on all models, from 
the 450-watt light duty model up 
to the 7500-watt unit for large 
brazing jobs. Also application data 
on various attachments, including 
“‘grip-and-heat” ‘‘Pliers’’, ‘Fork’ 
and “‘Pencil’’ attachments. All units 
are fully portable. 


Resistance heat soldering of parts 
with preformed soldering rings, 
using “Pencil” attachment, an 
jig set-up. 


PROVED BETTER FOR JOBS LIKE THESE: 


@ Bourdon tubes 

@ Wherever strong, vibration- 
proof or air-tight seals are 
required. 


@ Hermetic closures 
@ Tube joints 
@ Bellows and diaphragms 


SOLD THROUGH AMERICA’S LEADING DISTRIBUTORS 
In Canada: Irving Smith, Ltd., Montreal 


ey TPT eEeeeeeee ee PPT TEE a 
IDEAL INDUSTRIES, Inc. 
1420-F Park Avenue, Sycamore, Illinois 


Please send full information and technical data on IDEAL 
Thermo-Grip Soldering and Brazing Equipment, 





Name— a ee ee 


ee 





Ce 


City. _Zone__State. 
©. tienen wae 
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News Bits 


UNION SWITCH AND SIGNAL has developed a Tele- 
type tape storage feeding system for sorting cars in 
freight yards. 


FIRST NATIONAL BANK OF ATLANTA has re- 
quested bids on a complete electronic bookkeeping sys- 
tem. 


INTERNATIONAL RECTIFIER CORP. has devel- 
oped 16,000-volt silicon diodes. 


BALDWIN-LIMA-HAMILTON’s SR-4 tank weighing 
system is a crucial part in new process for producing 
a new hydride needed in the synthesis of cortisone, ac- 
cording to report from Metal Hydrites, Inc. 


B-L-H SR-4 Tank 

Weighing System 
ASKANIA REGULATOR CO. was host to a group of 
Japanese representatives examining American steel auto- 
matic control techniques. 


Askania Visitors 


FULTON SYLPHON DIV. recently had Spanish Min- 
istry officials studying technology and manpower re- 
quirements as its guests. 


Television marked another communication milestone 
Sunday, April 14, with what is believed to be the world’s 
first transmission of TV picture on a light beam. Shown 
on the program “2000 A.D.” carried over Boston’s WBZ- 
TV, the demonstration was made possible by a special 
shutter, developed by BAIRD-ATOMIC, INC., that can 


go “on and off” millions of times per second. 


SUN OIL CO. advertises that motorists can get at the 
pump a blend of “tailored motor fuel with exact octane 
your car needs—without wasting money for octane your 
car can’t use.” 


NEMA has announced formation of a special information 
committee to keep abreast of new developments in the 
semiconductor field. 


DUMONT LABORATORIES have devised a complete- 
ly automatic “dial-direct” mobile two-way radio-telephone 
system. 


MINE SAFETY APPLIANCES CO. has furnished 
“MinePhones,” a complete two-way communication sys- 
tem, to the Sullivan Mine at Kimberly, British Columbia. 
which enables a traffic control man to keep in constant 
touch with the operators of six electric locomotives. It 
also lets them talk with each other. They have been an 
important contribution to safety in mines. 
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The man shown above is cleaning a Skinner Solenoid 
Valve. He has disassembled it by hand without remov- 
ing it from the line. Simplicity of design makes this 
simple maintenance and service feature possible. The 
design of Skinner valves is such that coils and other 
parts are interchangeable and easily, quickly replaced. 
They are readily available, too reducing the stock- 
ing of spare parts to a minimum. 

Skihner Solenoid Valves are made of the very finest 
materials available and contain only two moving parts. 


i, ~ alk + 


\ oe 


Their joints are heli-arc welded on special electronically 
controlled equipment. Their coils, manufactured to UL 
standards, will operate for years without burnout. Their 
positive spring returns eliminate sticking. And they 
have no packing to wear out and cause leakage. 

If you are looking for solenoid valves that will give you 
longer trouble-free performance, look to Skinner valves. 
For complete information on Skinner’s line of 2-, 
3- and 4-way valves, write us or contact a Skinner 
representative. Write Dept. 416. 


Skinner Solenoid Valves are distributed nationally 


VF 
V 





DIVISION 


Skinner Solenoid Valves are easier to maintain 
and service because of their simplified design 





ELECTRIC VALVE 


NEW BRITAIN 
CONNECTICUT 








YOUR POTENTIOMETRIC. INSTRIMINIS 
writes, HAVE 
A TIEARI 


O matter how perfect otherwise, 
the human organism isn’t much good 
without a dependable heart. The same 
is true of your automatic temperature 


and pH control instruments. 


The “heart” of most such instruments 
for the past quarter century has been 
the Eplab Standard Cell. It is a “‘yard- 
stick”’ for translation of voltage to tem- 
perature or pH. The first American 
commercial cell of its type, constantly 
improved by research, it is “as standard 


as sterling”’. 


Get ACCURATE temperature or pH 
control with potentiometers and make 


sure the standard cells are EPLAB. 


EPLAB Szaudard CELLS 


FOR POTENTIOMETRIC INSTRUMENTS 
03 Standard as Sterling” 





The Eppley Laboratory, Inc. 2 Sheffield Ave., Newport, R. I. 
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ELECTRODATA DIV. has installed 147 computers, 
nationwide,—including the large Datatron system and 


the desk-size E101. 
POWERS REGULATOR CO. has solved the problem 


of how to eliminate fluctuating temperatures in cooling 
chamber of Lindberg Company’s continuous atmosphere 
furnace by replacement of electric control on water jack- 
et with a gradual-acting self-operating temperature regu- 
lator. 


GENERAL PRECISION LAB. has developed transmis- 


sion of narrow-band television pictures over ordinary 
telephone cable pairs. 


QUARTZ CLOCK Manufactured by the Swiss firm 
Ebauches S.A. is now on the market. Its accuracy is 0.01 
second per day. 

Quartz Clock 


ie Guide-O-Matic tractor 
BARRETT-CRAVENS Guide-O-Matic tractor used at 


Nalley’s, Inc. food plant requires no operator. Guidance 
is accomplished electronically from a guide wire em- 
bedded in the floor with no physical connection. 


HIGH VOLTAGE ENGINEERING CORP. will install 
next vear a new type Van de Graaff particle accelerator 
in Canada’s Chalk River nuclear installation. The 10- 
million-volt “atom smasher” will be equipped with a 
switching magnet that makes it possible to switch the 
intense beam of particles into any of four directions. 


INDIANA STEEL PRODUCTS CO. has announced 
perfection of a new oriented ceramic magnet material. 
The light weight of Indox V makes its energy product 
comparable to Alnico V (on an equivalent weight basis) 
and has the advantage of not containing any critical ma- 
terials. 

AIRBORNE INSTRUMENTS LAB. furnished Ford 
Motor Co. with a specially developed all-electronic igni- 
tion-distributor test stand displaying the parameters of 
performance on a 17” television tube, which facilitates 
calibration. 


All-electronic 
ignition-distributor 
test stand 


Electronic detector 


SERVO CORP. OF AMERICA has developed for the 
C&O Railroad an electronic detector for detecting over- 
heated journal boxes on railroad cars passing a given 
point. 





NEW FROM GENERAL ELECTRIC... 


cemenar @ erecta’ 


32/ 


MORE USABLE 
PANEL SPACE 


GENERAL ELECTRIC’S NEW PYROMETER SAVES SPACE 
WITH PRINTED CIRCUITS AND MINIATURE COMPONENTS 


A new pyrometer that fulfills industrial heat treating 
requirements of close reproducible control at low 
cost is now available from General Electric. 


THE SMALLER SIZE of the new HP-30 Series Pyrometer 
means that valuable panel space can be conserved. 
The size reduction of the instrument was made pos- 
sible through use of printed circuits, high strength 
magnet material, and miniature components. 


AN EXCLUSIVE FEATURE of General Electric’s new 
pyrometer is automatic lead length compensation. 
The HP-30 offers lead length compensation up to 25 
ohms in low ranges and 90 ohms in higher ranges. 


HIGH ACCURACY and control sensitivity are main- 
tained at levels associated with General Electric’s 
HP-3 Pyrometer. The new instrument features +.5% 
accuracy and .1% to .5% sensitivity adjustment. 


EASY CONNECTIONS are possible with the HP-30 
because it features knockouts on the top and side of 
the controller case. Electrical connections may be 
made to the front or back of a printed circuit board. 


FLEXIBILITY of the new pyrometer allows flush or sur- 
face mounting, interchangeable control forms, and 


GENERAL @® 


circle 34 on ing 


or more information 


range changes that can be made in the field. In ad- 
dition to six basic control forms, special variations to 
solve specific control problems are available on 
request. 

For further information, write to Section 587-8, 
General Electric Company, Schenectady 5, N. Y., or 
contact your nearest General Electric Apparatus Sales 
Office. 


19%." 
X 


X 
6 Ki " 8 ” 


COSTLY PANEL SPACE can be saved with the new HP-30—companion 
to the widely accepted HP-3. Both General Electric instruments 
feature high accuracy and close reproducible control. 


ELECTRIC 
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UNITED ELECTRIC 
Multi-Purpose 


PRESSURE CONTROLS Meamui 


> Skeleton-TYPE J40 


These controls are compact, precision-built, rugged 
and inexpensive. Type J7 is ideal for controlling 
air, gas or liquid pressures up to 500 psi . . . Type 
J40 for pressures up to 250 psi. 
Adjustable Pressure | J7 . . . various models cover 
Ranges| ranges between limits of 0 and 
500 psi 
J40 . . . various models cover 
ranges between limits of 0 and 
250 psi 
Switch Ratings 15 amps or 20 amps at 115 or 
230 volts A.C., also D.C. switches 
upon specification 


Switch Types N.C., N.O., or Double throw, no 
neutral position 


Electrical Connections J7 .. . screw type terminals on 
switch standard 
J40 . . . solder type terminals on 
switch standard 


On-Off Switch __| Fixed and uniform throughout - 
Differential) specified range is standard 
Mounting J7 ...¥%” NPT female, brass 
fitting standard 


J40 . . . 4” NPT male, brass 
fitting standard 


Variations Design variations are available 
upon specification 


Applications On industrial equipment and en- 
gine applications . . . marine, air- 
craft or special purpose 


Although UNITED ELECTRIC offers a complete line of 
temperature, pressure and vacuum controls .. . UE 
application engineers specialize in solving unique 
problems, 


Send for full particulars today. Bulletins avaii- 
able upon request. Type J7 . . . Bulletin No. 5-7, 
Type J40 ... Bulletin No. 5-9 


oh United Llectne Contrals 


COMPANY 


Et WATERTOWN MA 


CUTE TT 
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NEWS —continuep 





AMERICAN CHAIN & CABLE’S Tucon Microhard- 
ness Tester has been adapted by Alco Products, Inc. to 
determine hardness of chrome-plated interiors of metal 
castings. This is called an all-important new procedure 
in inspecting methods. 


PRATT & WHITNEY’s jet engine development lab 
has installed a 5000-gph Penfield MA-500 Demineralizer 
to insure supply of ultra-pure water for its develop- 
ment work. 


TEXAS INSTRUMENTS announced that its semicon- 
ductor-grade silicon is now made commercially available 
to other transistor manufacturers. 


BELL LABS. announces development of hi-speed data 
transmission equipment (“data subset”) capable of send- 
ing 1000 words per minute—or 16 times faster than 
conventional teletypewriters. 


N.B.S. has developed a machine for fatigue-testing 
small diameter wire, in studies of spring materials. 


M-H Instruments Installation 


MINNEAPOLIS-HONEY WELL instruments have been 
installed in the new mill of the New York and Pennsyl- 
vania Co. to regulate and record size mixing, cooking 
time, flow through the storage tanks, and simultaneous 
supply to the four Foudrinier machines. 


LEEDS & NORTHRUP’s new control plant, located 
at North Wales, Pa. has been named one of the “Ten 
Best Plants of 1956” out of more than 1000 entries in 
the 23rd annual contest conducted by “Factory Manage- 
ment & Maintenance”. L&N was the only instrument 


plant selected. 


Other Computer Concoctions.. 


@ REEVES INSTRUMENT CORP. has shipped a new 
Reeves 400 REAC Computer to the French Commisariat 
a l’Energie Atomique installation near Paris. It will fa- 
cilitate studies of new uses for atomic energy. 


e@ IBM announces that the American National Insur- 
ance Company of Galveston has purchased 705 Model I 
Electronic Data Processing Machine. It will be used for 
processing policies, loan accounting, and notice billing. 


e PHILCO CORP. is building its completely transis- 
torized TRANSAC S-2000 computers for on-line or off- 


line commercial, scientific and military applications. 


e PAN-AMERICAN WORLD AIRWAYS announces 
installation of a new Teleregister system to determine 
availability of seats on any of the airline’s flights to any 
part of the world. Capability—65000 flights; time to get 
information—4 seconds. 





Locates 
Measures: DYNAMIC UNBALANCE 


Corrects 
of miniature 


Detailed information is in hich d 
Instrument Data Sheet 211, igh spee 


available upon request to 
Technical Literature Sec- gyro rotors 


tion. 


DYNAMIC 
BALANCER 


decker 


Even miniature missile type gyro rotors 
can be balanced in 6 to 10 minutes with 
the DECKER DYNAMIC BALANCER. And rotor from the mount 


ultimate balance is generally limited only 


without removing the 


by the quality of the rotor bearings. Malatalns luheretery type pre- 
cision balance on a production 
basis 

igned specifically for high speed 
Designed specificatly aialeas Does not require a skilled 

rotors requiring maximum possible socbahdee 
precision of balance, the Model 211 

Dynamic Balancer is capable of handling Automatic marking of point of 


any rotor which may be electrically unbalance 


driven at 10,500 rpm or higher. 
Drilling performed without re- 


moving rotor. 
The Balancer offers, on a single portable PACT a ae 
. : a Precise indication of degree of 
chassis, everything needed for precision peer ar 
dynamic balancing. Included are the 
necessary equipment for rotor mounting, Automatic speed control 
measurement, and location of unbalance, 
plus a precise metered automatic drill Rapid run up to proper speed 


for unbalance correction. 
Completely self contained and 


portable (11 x 15” x 21”) 


Rapid work ch 
e222 ey, pid work change over 


ecker' 
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YOU GET 











with | MOELLER | test 
THERMOMETERS 


because our business is the 

design and manufacture of temperature measuring 
instruments—and has been since 1867. 

Moeller Test Thermometers are guaranteed for permanent 
accuracy and are made according to specifications 

set forth by the United States Government, 

A.S.T.M., and other Societies and Associations. 

Mail the coupon today for descriptive 

literature on Moeller Test Thermometers. 


MOELLER "7" 


RICHMOND HILL 18,N. Y 
INSTRUMENT COMPANY 


Representatives in Principal Cities 


Gentlemen: Without obligation, please send me Catalog No. 
800 on Moeller Test Thermometers, Hydrometers, Tempera- 
ture and Hydrometer Conversion Tables. 


NAME 
FIRM 
ADDRESS 


Vol. 30 


hull 





NEWS —continuep 


e MINNEAPOLIS-HONEYWELL reports that elec- 
tronic “brains” have a long way to go to match human 
brainpower. Employees of the company submitted 5,630 
better ways of doing things during the year 1956. 


e J. B. REA CO. is expanding its computing service 
facility, making it one of the most complete and versatile 
computing services in the Western United States. 


@ REMINGTON RAND is compiling electronically a 
complete concordance of the Holy Bible. The entire re- 
vised standard version of the Bible was put on four reels 
of UNIVAC metal magnetic tape. 


@e ELECTRONIC ASSOCIATES announce the ad- 
dition of a completely equipped digital computer to the 
facilities of the Princeton Computation Center. Both ana- 
log and digital computers will be available. 





e ESSO RESEARCH announces plans for a large-scale 
technical computing center at Linden, N. J., the heart of 
which will be an IBM 704. Only one other 704 unit is in 
use in the oil industry. 


@ NATIONAL CASH REGISTER reports substantial 
reduction in cost of keeping business records with a new 
type electronic data-processing system designated NCR 
304. It will provide automatic accounting, auditing, re- 
porting and other business record keeping functions in 
one continuous high-speed operation. 


Stock Report 


Any further information concerning any of the following issues may 
be obtained from the Research Department, Bache & Co., 36 Wall 
Street, New York 5, N. Y. 


New York Stock Exchange: 


Price Range For 1957 


PRICE AS OF MAY 17th 


64 3/8 
29 3/8 
35 3/% 


ACF Industries 

Aeroquip Corp. 

Allis Chalmers 

American Chain & Cable 

American Machine & Foundry 

American Machine & Metals 

American Optical 37 7/ 
American Tel. & Tel. 179 7/8 


Beckman Instruments 
Bell & Howell 
Bendix Aviation 
Boeing Airplane 
Bullard 

Bulova Watch 
Burroughs 


Carborundum 

Cincinnati Milling Machine 
Clevite 

Columbia Broadcasting "A 
Consolidated Electronics 
Cornel Dubilier 

Corning Glass 

Curtiss-Wright 

Cutler Hemmer 

Consolidated Electrodynamics 


Daystrom 
Dobeckmun 
Douglas Aircraft 


Eastman Kodak 
Faton Manufacturing 
Electric Auto Lite 
Elgin Watch 


Food Machinery & Chemical 


Gamewell 

Garrett 

General Dynamics 

General Electric 

General Instrument 

General Mills 

General Precision Equipment 
General Railway Signal 
General Telephone 

General Time 

General Tire & Rubber 
International Bus. Machine (new) 
International Tel. & Tel. 
ITE Circuit Breaker 


Lockheed Aircraft 


Continued on page 1054 








yas —4502F and 
as high as 1000°F., at pressures 5,000 psi—with ho eeiling. 


The POTTERMETER Flow Sen 

is based on a unique venturi d 

a bearingless, hydraulically-pogitioned rotor, and\can be 
made of stainless steel or any/non-magnetic material. 


POTTER systems feature high accuracy 
over a wide range of temperatures, 
pressures, density and viscosity conditions of 
liquids and liquefied gases, including 
acids, caustics, hydrocarbons and other 
corrosives. They are shock an 
vibration-resistant and can be 
utilized with a variety of indicating 
totalizing, recording and/o — 
control instrumentation. —_— 
Only POTTER makes 
the POTTERMETE 
/?te_TODAY for B 


POTTER AERONAUTICAL CORP. 
U. S. Route 22, Union, New Jersey 
MUrdock 6-3010 
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| NEWS —CONTINUED 


MINIATURIZATION (eee ere 


From Pilot Plant to Process 


Continued from page 1052 


HIGH lon _PRICE AS OF MAY 17th 
| Magnavox ho 1/8 
Minneapolis -Honeyvell 97 1/2 


Minnesota Mining & Mfg 


“BANTAM” 500 SERIES 


| Pp 4 
es 2 Throttling ‘Bantam’ Diaphragm Control 


Valves for all standard control valve uses, 
Cv of 0.6 and below, up to 1000 psi and 


Motorola 


National Acme 
National Cash Register 
North Amer 

Northrop Aircraft 


500°F, characterized, renewable trim, 316 
stainless steel and teflon only wetted sur- 
faces, low in hysteresis, size and weight, 
a modern design of control valve. 2000 
series ‘‘Bantam” Control Valves available 
for on-off service. 





Stevart-Warner 


vania 


Plectri> 


TUBE AND PIPE CONNECTORS » 
For use in such systems as aircraft 
or marine applications where 
weight is a factor, these connec- 
tors replace standard flanges. 
Available in various materials, in 
male or female socket or butt 
weld design, for tubing, and up 
to schedule 40 pipe. 


Underwood Corr 


Union Carbide Corpo 





Western Union 
Westinghouse Air Brake 
Westinghouse 


worth 


American Stock Exchange: 


4 “DEMI” PACKLESS VALVES rick teas tee 28 
For services when packing is a problem, mani- Thru Ma zi 
folding of small valves in one unit, these low side 
cost valves have a great popularity. For services = 
up to 1500 psi and 500°F., screw, toggle, or 
diaphragm operated, the ‘Demi’ line is ideal 
for panel mounting up to five valves in one 


block. 


PRICE 


Clarostat Mfg 
Clary Corp 
DuMont Lax 


Dynamics 


ratories 
Corp. of Amer 
Electronics Corp. of A 


Tr 


WHIFFLETREE OPERATOR » 
Two valves operated simultaneously by 
one operator. Valves may be globe or 
three-way and have a multitude of 
piping arrangements for mixing and 
routing applications. 


Hazeltine Cor 
Internat ion 


Lear, Ir 


Litton Industries 


1 Research 


¢ MANUAL RESET 
Wherever control air on dangerous or toxic 
process flows must be blocked for safety, 
on air failure until manually reset, these 
valves insure against disaster. Standard 
sizes 4" and 14” I.P.S. 


orp 
United Shoe Machinery 
Wallace & Tiernan 


Waltham Watch 


a) Formerly Air Associates 
(1) Not Traded - Bid - Asked 


| Over-The-Counter 


| QUOTATION AS OF MAY 16th 
SAUNDERS VALVES — AIR OPERATED » 

Plastic valves, 2’ and below, metal valves 1” 

and below, G. W. Dahl Company, Inc. dia- 

phragm operators on these valves provide 

simple, sure automatic operation. Each ap- 

plication must submit full flow informatian. 


Aerovox Corp. 
Aircraft Radio Corp. 
Argus Corp. 
Eitel-McCullough Co. 
Electronics Associates 
Corp. of Michigan 
Corp. of Michigan 
istor Corp. 
Giannini 
dometer Corp. 
P.R.Mallory % Co. 
W. L. Maxon 
Penn Controls, 
Speer Carbon, Inc. 
Sprague Electric 
Taylor Instrument 
Telecomputing Corp. 
Topp Industries 
Varian Associates 
Vitro Corp. of Americ 


Res 


Write us for complete technical information, or the address 
of our representative in your area. 


Inc. 
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MAGNETIC 
TAPE 
APPLICATIONS 
BY AMPEX 


How to use the recorder that chases its tail 


The continuous loop solves a variety of tricky problems 


At first glance the tape-loop recorder is rather 
like a puppydog chasing its tail. But don’t be 
fooled — electronically, it is as interesting as a re- 
invention of the wheel. And you can share the 
challenge of its practical uses. 

Are you waiting for lightning to strike? Let a 
tape-loop recorder stand the watch. It has infinite 
patience and a perfect sense of anticipation. The 
tape loop continuously records and erases until an 
important event takes place. At that moment 
everything is on the loop — even the important 
instants before. The tape loop either stops at the 
end of a cycle or it starts up a reel-to-reel recorder 
to copy the data. This scheme is used to study 
natural phenomena, to handle intermittent com- 
munications, and to collect data on abrupt me- 
chanical or electrical failures. 





ecord head 
crase head 
[Reproduce head 














Uvized idlers ZL adjustable idlers 
The tape loop cycles in a period equal to loop 
length divided by tape speed. Movable idlers 
plus use of varying numbers of fixed idlers ac- 
commodate any loop length from minimum to 
maximum. Data can be repeated indefinitely 
or can be continuously erased. 











For time-delay applications, the tape loop is 
like a conveyor belt for information. The tape 
continually receives data at the record head. Data 
rides the tape around the loop to the reproduce 
head and is withdrawn at a predetermined time 
delay. The interval is determined by length of 
tape loop and tape speed. Uses are machine and 
process control, communications memory, and 
handling of computer data. 

The tape-loop recorder also has a talent for 
repetition. A short loop synchronized with the 
sweep rate of an oscilloscope provides a repeating 
signal that makes transient data stand still. For 
wave analysis, the tape loop reproduces a sample 


= AMPEX | 














oa % 
The new Ampex FL-100 Tape-Loop Recorder being used 
with an Ampex FR-100 Reel-to-Reel Recorder. Inter- 
changeable plug-in units make the two compatible with 
any combination of track characteristics. 


of data repeatedly until it has been scanned for 
all significant frequencies by a succession of fil- 
ters. Even a short transient can be analyzed. 

For processing or simulation devices, the tape 
loop provides a program-control cycle of great 
sensitivity. Tape-controlled repetitions are as iden- 
tical in pattern as the successive cycles of a me- 
chanical cam — but have advantages of electrical 
control and infinite variations possible with tape. 

Newest of Ampex’s tape-loop recorders is the 
FL-100. It shares the styling and features of 
Ampex’s FR-100 and FR-1100 recorders. The 
FL-100 uses their same interchangeable plug-in 
amplifiers, hence each track can be used with any 
of three recording characteristics. Frequencies 
from DC to 100,000 cycles can be recorded. 

Loop length on the Ampex FL-100 is contin- 
ually variable from a minimum of 3% feet up to 
one of three optional maximums — 25, 50 or 75 
feet. Tape widths are quarter, half and one inch. 
Up to eight tape speeds are available on the same 
machine. Overall speed ratios can be as high as 
128 to 1. 


If you would like further information on 
Ampex’s new FL-100 Tape-Loop Recorder — or if 
you have a special problem:to which it is applica- 
ble, Ampex’s application engineers will be pleased 
to provide added details. Also, would you like to 
have this informative ad series mailed to you 
direct ? Write Dept. BB-4. 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 








L CORPORATION | 934 CHARTER STREET 


Repwoop City, CALIFORNIA 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 
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MINIATURE MULTI-CHANNEL 
TEMPERATURE MEASUREMENT 


SYSTEM... full scale output 5 volts 


ARNOUX “TME” is a completely self-contained 
system designed for operation with ARNOUX 
special resistance-type transducers. Models are 
offered in 7, 14, and 20 channel capacity. The 
unit contains two precision mag-amp type, regu- 
lated D.C. power supplies, series connected with 
common neutral, for excitation of the transducers 
in half bridge circuitry. 

* Power requirement: 115 volts, 400 cps. 














HIGH OUTPUTe RESISTANCE-TYPE 
TRANSDUCERS 


Arnoux high resistance temperature probes are 
designed for telemetering and other applications 
requiring high signal levels. Models are available 
in a wide variety of physical configurations for 
measuring surface, fluid, and air temperatures. 


© Output up to 5 volts without amplification. 

® —320°F to +500°F range with +2% linearity. 
(Special units are available up to 1600°F.) 

© Nominal resistance values: 100 to 20,000 ohms. ~ 

® May be used in AC or DC Bridge circuits. 

® Meets MIL-E-5272A specifications. 

® Calibration curve supplied with each probe. 


When used with ARNOUX miniaturized com- 
panion “TME” system, 20K transducers provide 
5 volts output for as little as 150°F change. 


Write for Bulletin 300 
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New Plants 
and Mergers 


CONSOLIDATED ELECTRODYNAMICS CORP. has bro- 


em“ « 


ken ground for two 57.500-sq-ft office, lab., and plant 
buildings at Monrovia, Calif. 


ROBERTSHAW-FULTON CONTROLS CO. has moved 
its Flexible Shaft Div. to the new plant in Chatham, N. J. 


BARBER-COLMAN CO., Wheeico Insts. Div. announces 


new sub-branch office in Columbus, Ohio. 


STANDARD REGISTER CO. announces it has more than 
doubled its facilities at Dayton, Ohio for its data process- 
ing workshop. 


ale) 


ANTIQUE 


ARE YOUR 


Hl MICRO- 
MACHINING 
METHODS? 


FOXBORO CO. will start a 175,000-sq-ft addition to 


existing plant at Foxboro, Mass., in July. 


DUMONT LABS. announces a new coast-to-coast market- 


ing system by independent local distributors. 


SERVOMECHANISMS, INC. has laid the corner stone 
of new million-dollar plant with 55000-sq-ft at Garden 


City, N. Y. 


MAGNETICS INC. announces addition of new control 


div. with Dr. Thomas G. Wilson directing R. and D. 


AMPEX CORP. and ORRADIO INDUSTRIES INC. are 
jointly developing instrumentation-type magnetic record- 
ing tape. 


HOFFMAN ELECTRONICS CORP. has established a 


new Hoffman Solar Div. in Evanston, IIl. 


BECKMAN INSTRUMENTS INC. announces establish- 
ment of the new Process Instruments Div. at Fullerton, 
Calif. 


BENDIX AVIATION CORP. announces $5-million plant 


expansion for its Scintilla Div. 


PRODUCE SMALL INSTRUMENT PARTS wiTH MORE 


ACCURACY - ECONOMY and SPEED 


LATHES 


For efficiency small work should be done on a 
small lathe. In many cases the work done on 
an instrument lathe requires a degree of pre- 
cision and fine finish which cannot be obtained 
from larger machines. LEVIN lathes are made 
in two collet capacities, 5/16” or 3/16”, and 
thirty-three different models. Over 150 sizes 
of collets available in either capacity. Send 
for catalog ‘“‘M” describing complete line of 
instrument lathes and accessories. 


ON EVIN INSTRUMENT 


LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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BRISTOL’S 


Instrumentation News 





e News of instrumentation and automatic control in modern industry 








ii} plus Instruments give defense scientists the big picture 


A few of the Bristol instruments in wind tunnel 
control room at Lewis Flight Propulsion Lab. 
Over-all view of control room shown at top. 


“Complete” is the word for the data 
aeronautical scientists get here. 

This modern supersonic wind tunnel, 
at the Lewis Flight Propulsion Labora- 
tory of the National Advisory Committee 
for Aeronautics, Cleveland, Ohio, uses 
eight TV monitors plus a battery of 
temperature and strain-gauge scanners 
to show scientists what’s happening to 
missile models in the wind tunnel. Bristol 
Dynamaster* electronic recorders, with 


Gilmore temperature scanning equip- 
ment, make permanent records of up to 
300 temperatures sensed by strategically 
placed thermocouples on the model and 
in the tunnel. Other Bristol instruments 
record the output of strain gauges to 
show forces acting on the model. Just 
one of the many ways Bristol instruments 
(and other products) are aiding national 
defense today. 

#T. M. Reg. U.S. Pat. Of. 





Bristol Dynamaster temperature indicator in 
control panel at May Company’s North Hol- 
lywood department store, 


i . rad 
These inconspicuous units—featuring Bristol 
pencil-type thermocouples—sense tempera- 
ture at strategic store locations. 
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Instruments help cool 
customers, warm sales 





Precise control of temperature and humid- 
ity pays off in a department store—in cus- 
tomer comfort, employee morale, and in 
brighter, cleaner merchandise. 

That’s why the May Company’s new store 
in North Hollywood, California, has in- 
stalled an air-conditioning control system of 
the most advanced design. Featuring a pre- 
cision Bristol] Dynamaster multiple-point 
temperature indicator, it lets operating en- 
gineers check the temperature and humidity 
at strategic store locations at the touch of a 
button. What’s more, the same set-up allows 
them to check critical temperatures at 18 
locations in the air-conditioning equipment 
itself. 





BRISTOL’s 


Modern techniques like these in instrumentation, 
automatic control and telemetering yield big 
dividends today in every industry and in every 
branch of science and engineering. Find out how 
to apply them in your field. Write The Bristol 
Company, 113 Bristol Road, Waterbury 20, Conn. 
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“HE’’ shells get precision 
heat treatment 


Casings for high-explosive shells get pre- 
cise heat treatment before machining, under 
control of this Bristol system at U.S. Hoff- 
man Machinery Corporation’s Scranton, Pa., 
plant. 

This panel, with round-chart Bristol Dy- 
namaster Pyrometers and Bristol Millivolt- 
meter Pyrometers, is one of several that con- 
trol the plant’s many furnaces of up to three 


zones each. 
IN PROCESS 


B RISTO L AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 


6.65 





TRAIL-BLAZERS 





little valves 
cast big 
shadows 


Among Hoke’s achievements with 
small fluid control products is the 
standard A431 Packless Valve pic- 
tured. We hadn't designed it as such, 
but this valve is one of our contribu- 
tions in the field of atomic energy. 
Radiation Counter Labs utilizes this 
Hoke valve to introduce radioactive 
samples into their 4 pi Flow Counter. 
A little radiation goes a long way, 
and it takes a pretty hot instrument 
to count the number of atoms dis- 
integrating per second in a sample. 
Needless to say, leakage would be 
inexcusable — what with scattering, 
self-absorption, secondary radiation, 
inverted gamma rays and other scan- 
dalous goings-on making it rough for 
the atomic scientist. To prevent such 
problems, this valve is helium leak 
tested at the brass bellows seal and 
air tested at the seat (These are rou- 
tine tests performed on valves in stan- 
dard production). Helium seat tests 
are performed when high-pressure 
is a factor. 


There are many other manufacturers 
like RCL who consider Hoke valves 
with the same sense of reliability. 
Sometimes pressure is the important 
factor...or precise control of flow 
...or even simply attractiveness of 
design. But whatever the application, 
producers of quality test and produc- 
tion equipment are cognizant of the 
craftsmanship in Hoke products; and 
the users of such equipment often 
look for Hoke valves as assurance of 
equipment dependability. 


Little valves do cast big shadows! 


HOKE, INCORPORATED, FLUID CONTROL SPECIALISTS, 231-S. DEAN ST., ENGLEWOOD, N. J. 
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mes cine 


To 30 g’s without a whi 


First choice for 
CEC’s DATATAPE FLIGHT RECORDER data recording 


When you need accurate reproduction of dynamic DATA CHANNELS... 12 or 24 standard, plus 1 flutter-control 

test data under severe environmental conditions, track and | time or voice track per 12 data channels. 

put a Consolidated DataTape Recorder on the job. TAPE SPEEDS... 742, 10, 15, 20, 30, and 40 in/sec. 

This compact instrument will withstand without RECORDING TIME...43 minutes at 10 in/sec; 57 minutes at 

damage a force of 30 g’s for 11 milliseconds along 7% in/sec. 

each of the three major axes. It will continue to FLUTTER... less than 0.15% peak-to-peak over 0-to-300-cps 

perform to specifications under a vibrating force band @ 10 in/sec. At 30 in/sec, flutter from 0-to-300 cps will 

of 10 to 55 cps, 0.060” double amplitude, and will be less than 0.1%. Servo flutter compensation on playback 

withstand steady accelerating forces up to 5 g’s in reduces this figure still further; electronic system compensates 
sie ’ Ye ae ba for flutter at higher frequencies. 

any direction. In Air Force competition tests, the 

DataTape topped all others in an over-all evalua- 

tion. For complete information, write today for SIZE...7 x 22 x 1134”; 60 pounds. 

your copy of Bulletin CEC 1561-X24. CONTROLS, INDICATORS... all on top plate. 


POWER...115 volts, single-phase, 50/60/400 cps; 275 watts. 


Consolidated Electrodynamics 


cect 300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 
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RECORDING METHOD USED IN SANBORN DIRECT 


AND A REVIEW OF THEORETICAL AND 


tion. Error as a function of deflection then becomes: 

WRITERS, 

ACTUAL ERROR FACTORS 

Corrected Corrected 
Error 5 


Theoretical 


Error « Error in mms 


.0033 0 0 
0075 
0133 


D mms Radians 


10 10 


Figure 1 shows the basic scheme by which Sanborn 
oscillographic recording galvanometers produce graphic 
records of electrical signal values. If the rapid deflection 
action of the heated ribbon tip stylus is visualized when 15 15 
current flows in the coil, it can be seen that a straight line 20 
at right angles to the chart length is recorded on the chart, 
at the point where the chart is drawn over a knife edge. 

The trace, therefore, is a true rectangular co-ordinate graph. 


Since this is essentially a process of expressing coil 
(or stylus) deflection angles in terms of distances on a chart, 
the trigonometry of the situation (Fig. 2) must be examined 
to ascertain the accuracy of the method. Initially, and 
when @ is small, the tangent and the angle are almost equal 


When the recording system is calibrated, that calibra- 
tion is often made on the basis of a one centimeter deflection 
from the chart center, or by means of a two centimeter de- 
flection starting one centimeter below chart center and 
finishing one centimeter above chart center. In either case 


numerically. The expression D = R tan @ can, therefore, 
be rewritten D = R@ (approx.). To the extent this latter 
expression is true, deflection distances (rather than deflection 


the deflection at one centimeter from chart center is accepted 
as the standard, and, therefore, is without error. The fore- 
going table can therefore be corrected by subtracting .0033 


from each of the error terms to show the error, 6, to be 


measure of signal val- : a z 
expected in actual use. The final column in the table shows 


ues. But to determine 
the extent of error re- 
sulting from using this 
approximation, the fol- 
lowing data have been 
calculated*, using a 
chart width of 25 mm 
either side of zero (““D” 
in Fig. 2) and effective 
stylus length of 100 
mm (“R” in Fig. 2) in 
the series expansion 
for the tangent func- 


angles) are an accurate 
FiG.2 
Pi 
Ss D 


—y this error in mms. 

‘ Since the active length of the stylus increases as @ 
increases, deflection D increases more rapidly than @. All 
positive error terms in the series expansion bear this out, but 
the error terms would occur as predicted only if the galva- 
nometer produced deflections exactly proportional to coil 
currents (that is, ideal spring properties in the torsion rods 
and uniformity of magnetic field). Pole tips in Sanborn 
galvanometers are proportioned so that in maximum deflec- 
tions, galvanometer sensitivity decreases slightly, the com- 
pensation resulting in actual linearity better than that 
predicted in the table. 





The mathemetics inrolred here, as well as a discussion of fixed length stylii, design parameters 
affecting over-all galvanometer performance, ete., are contained in an article by Dr. Arthur 
Miller “Sanborn Recording Galvanometers”’, published in the May 1956 Sanborn RIGHI 
ANGLE, Copies are available on request. 











RECOGNIZE A “150"" RECORD 
BY THESE THREE FEATURES... 


1% Linearity 


+ «+ resulting from 
use of current feed- 
back Driver Ampli- 
fier in each channel, 
high torque galva- 
nometers of new 
shorted coil frame 
design. Coil current 
of 10 ma develops 
200,000 dyne cm 
torque, sensitivity is 
10 ma/cm defiec- 


Rectangular 
Coordinates 


+ + + Save analysis 
time, simplify inter- 
pretation and cor- 
relation of multi- 
channel records. No 
waveform curvature, 
negative time lines, 
etc, 





Permanent 
Inkless Traces 


+ « « made by hot 
nichrome ribbon tip 
of stylus on heat- 
sensitive Sanborn 
Permapaper. Clear, 
smudge-proof 
traces that clearly 
reveal minute sig- 
nal changes. 











SANBORN 
COM PANY 


Industrial Division 
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MERCURY ACTUATION  : 


IN A MODERN ‘AMERICAN’ 
“Every Angle” DIAL THERMOMETER 


If you expect the most for your money in readability, accuracy and dura- 
bility, here is the best dial thermometer investment you can make. The 
‘American’ Mercury-Actuated “Every Angle” Dial Thermometer provides 
a combination of five major advantages found in no other thermometer: 


“Every Angle” Set-ability. You can 
turn the dial to any angle within 
180° on two axes. Whether in- 
stalled above or below eye level — 
to the right or left of the reading 
point — you get easy face-to-face 
readings. 


Fast, Accurate Indication. Mercury — 
one of the most sensitive heat 
transfer mediums — makes possi- 
ble readings up to 1000° F. ina 
few moments with accuracy with- 


Surest, Sharpest, Easiest Readings. The 
Maxivision” dial — a split-level 
dial — is constructed so that the 
graduations and pointer are on the 
same plane. No perspective effect. 
No parallax error in reading. 


Best in Visibility. The cover is a large, 
durable, clear glass dome without 
bezel. No dark shadows dim the 
dial to hinder reading accuracy. 


Stainless Steel Construction. Move- 
ment, capillary tubing, stem, case 
and cover mounting — all are 


in 1% of the entire scale range. stainless steel. 


Where resistance to corrosion is important, where appearance and clean- 
liness are essential, the ‘American’ Mercury-Actuated “Every Angle” Dial 
Thermometer is ideal. It is rugged — has every quality required for the 
toughest services, indoors and outdoors. From the standpoint of economy, 
the “Every Angle” feature alone can save money in new piping specifica- 
tions and when changing existing piping. It reduces the need to re-specify 
and stock a variety of fixed stem thermometers. 





", Temperature Ranges: —20/120° F. to 200/1000° F. Stem 
’, 18” and 24”. Separable sockets available. 


Dial Size: 4% 
Lengths: 4”, 6”, 8”, 12 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has complete information on the ‘American’ Mercury- 
Actuated “Every Angle” Dial Thermometer. Call on him to fulfill your requirements with 
fast delivery from local stocks. 


DUSTRIAL INSTRUMENTS 


A product of ae. MAXWELL & MOORE, INC. STRATFORD, CONN. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, Ce SAFETY VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. NCOCK’ VAL _ ae 
Mass. ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn., and Ingle- 
wood, Calif. ‘‘“SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING "Oe. 
CIALTIES, Muskegon, Mich. 
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People 


IN THE NEWS 


Bill Waddell 


Daystrom 


Cliff , Mathewson 


Daystrom 


Leroy Score 
Daystrom 

DAYSTROM SYSTEMS has appointed Leroy Score as 
assistant to the general manager, Cliff Mathewson as 
systems coordinator, and Bill Waddell as chief engineer, 
new products. 
HAYS CORP. announces election of Philip A. Sprague 
to president, and Donald R. Schoen to executive vice 
president. 


FISCHER & PORTER has promoted Robert F. Lane to 


executive vice president; Nathaniel Brewer moves to 


M. D. Shriver R. P. Newcomer 
Panellit Hagan 


Don Webster 
Librascope 


V. P. in charge of Technology; and Alexander Greenfield 
has been appointed director R. and D. 


LIBRASCOPE has elected Donald C. Webster to the posi- 


tion of vice president. 


PANELLIT, INC. announces the appointment of Millard 


D. Shriver as vice president—assistant to the president. 


HAGAN CHEMICALS & CONTROLS announces that 
Robert P. Newcomer, Jr., has been named advertising 
manager. 

ASSOCIATED SPRING CORP. announces election of 
Owen D. Nee as treasurer, and Wallace Barnes as secre- 
tary. 

PARKER APPLIANCE CO. announces election of Col. 
Franklin C. Wolfe to the board of directors. 


DU MONT LABS has appointed Daniel Echo to the newly 


created post of asst. mgr., Industrial Tube Sales. 


U. S. GAUGE announces appointment of Joseph A. E. 


Hindman as sales manager. 





CARL 
ZEISS 








Measuring range 200 to 2500 mu. 





SPECTROPHOTOMETER PMQ II 


MADE IN WEST GERMANY 


Essential components permit individual use for special research projects. 

Light source and holder for cells widely separated. No temperature influence. 

Direct reading—no compensation method. Rapid location of absorption maxima and minima. 
Repeat settings of smallest slit widths possible due to new design friction-free slit mechanism. 
Projected wave-length and transmittance scales (4 ft.) allow parallax-free reading. 

Built-in chopper diaphragm eliminates dark current and assures strict linearity. 

Adjustable damping device for galvanometer reduces fluctuation at highest amplification. 
Direct operation on 110-volt A.C. No battery necessary. 


Write for detailed specifications 


CARL ZEISS, INC... 485 FirrH ave. NEW YORK 17,N. Y. 


Guaranteed uninterrupted repair service 
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Precision Control in the metering of liquids and gases 
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4 4 capillary tube. 
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That's why Wolverine Tube plug draws its small 
diameter tubing and why it insists on rigid quality y 
control through every step of the manufacturing proc- 


© 
‘“ 
’ 
~ 
oO ee | , 
<o i ess. The result is capillary tubing w igh smooth, mirror- 
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When required, Wolverine individually flow tests each 


length of tube, washes it, and paper wraps the ends 








Ls) to insure absolute cleanliness. Next time you order 
capillary tube—specify Wolverine—be sure of a 
Tubemanship-made product. Write, too, for your free | 
copy of the Wolverine Capilator Book. oOo 
Ly 





CALUMET @ HECLA INC 


Se WOLVERINE TUBE 
FOREST INOUSTRIES DIVISION aan 
GOODMAN LUMBER COMPANY Ci Division of Calumet & Hecla, Inc 
A { 
AND 
y MITED Manutacturer 





MET & HECLA 
NA 


Yas 


DA LIMITED 1467 CENTRAL AVE., DETROIT 9, MICH. 
ANAD VUL ANIZER 
EQUIPMENT MPAN 


f lit troile 


Plants in Detroit, Michigan, and Decatur, Alabama. Sales Offices in Principal Cities. 


EXPORT DEPT 13 € 40TH ST NEW YORK 16. NEW YORK «gat 
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THOUSANDS IN 
Uh) ae 
IN LEADING 
COMPANIES 
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When you specify Conoflow Air Operated 
Saunders Valves your confidence is affirmed by 
thousands of successful installations. Many Conoflow 
Saunders Valves have been in constant, 24-hour-a- 
day service, year in, year out, requiring little or 
no maintenance. 


LU 


When you specify Conoflow Close-Coupled 
Saunders Valves you know that you are getting 
the benefit of more years of experience in this line 
than any other valve manufacturer can offer. This 
extra engineering “know-how” enables Conoflow 
to provide: 


© Valves in all sizes for both on-off and 
throttling control—with many original 
and time-proved optional features. 


¢ Wholly integrated design—complete 
valve assembly made at the Conoflow 
factory by experienced men. 


@ Highest quality construction materials 
—the right material for the right job. 


® Positive performance—every unit com- 
pletely tested for dripless shut-off and 
peak operating efficiency before 
shipment. 


When you specify Conoflow Saunders Valves you 
are certain that you are getting the best Saunders 
valve available . .. and at a competitive price. 


WRITE FOR NEW BULLETIN HB-6 DESCRIBING 
THE COMPLETE LINE OF CONOFLOW SAUNDERS 
VALVES. IT WILL BE MAILED PROMPTLY. 








CONOFLOW CORPORATION 
2100 ARCH STREET, PHILADELPHIA 3, PA. 


FOREM ROL ELEMENTS “* 


7 
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Career News for Engineers! 


Flight Tests are under way on one of 
America’s most important defense projects: 


The Navaho Strategic Missile 


The results are secret—but this much can be told. A test 
vehicle designated the X-10 has gathered new aerody- 
namic and electronic information which will help to 
speed progress on the SM-64 Intercontinental Strategic 


Guided Missile. 


The opportunity—and the privilege—to implement this 


revolutionary data is yours. 


Twenty-eight-year-old Army vet 
WILLIAM T. SCHLEICH was grad- 
uated from Georgia Tech in 
1952 with a BSAE. He joined 
North American as a junior en- 
gineer the same year. Seven 
months later Bill was promoted 
to aerodynamics engineer for 
the Navaho missile program. He 
was appointed Supervisor, Sta- 
bility and Control Unit in Octo- 
ber of last year. With the help 
of North American’s Educational 
Refund Plan, he received his 
MSAE from USC. Bill and his 
wife are hi-fi enthusiasts and 
have a sound system built into 
their Whittier, California home. 


If you accept this challenge 
you'll be solving tomorrow’s 
problems—today. Here facts 
are collected fresh daily. If 
yesterday’s yield proves incon- 
clusive you'll approach the 
problem from a new direction. 
You'll travel new paths and de- 
velop new inventiveness. And 
you'll be guided to each break- 
through by the world’s best- 
informed missile authorities — 
your Own associates. 

One example of the new 
hardware evolving from this 
creative engineering effort is a 
fully transistorized electronic 
commutator. This instrument 
increases the information- 
relaying capabilities of the mis- 
sile’s telemetering system by 
commutating 27 outputs at 
speeds of approximately 100 
cycles per second. It was de- 


Artwork based on Official U.S. Navy Photograph 


veloped by the Flight Test Instrumentation Group. 

North American’s Missile Development Division is a major 
center of missile activity — and a pioneer in the field. As far 
back as 1948 its first test instrument vehicle was fired from 


LYLE C. BJORN has lived avia- 
tion all of his life. As a high 
school boy he built a glider 
modeled after the Wright Bros.’ 
first flying machine —flew it 
from ski jumps near his Utah 
home. He studied engineering 
at Utah State and earned his 
BSME degree from the U of 
Wyoming. Lyle joined North 
American in 1951 and is now 
Group Leader, Field Test Opera- 
tions at the Missile Test Facil- 
ity, Patrick Air Force Base, 
Florida. He lives with his wife 
and three children near Cape 
Canaveral where he is an active 
leader in Cub Scouts. 


a launching platform. Today 
North American has complete 
weapons system responsibility 
for the Navaho — and its test 
program is being conducted at 
the Air Force’s long-range 
missile proving ground which 
stretches more than 5000 miles 
across the Caribbean and far 
into the South Atlantic. 

If this sounds like the kind 
of career-opportunity you’ve 
been looking for—write us 
today. We promise you a work- 
ing climate that stimulates per- 
sonal growth and rewards it 
with responsibility, profes- 
sional recognition and material 
benefits limited only by your 
own ability. Further, you can 
continue to grow academically 
with the aid of our Educational 
Refund Plan—and some of the 
nation’s finest universities are 
nearby. 


Let us know what kind of creative engineering interests you. 
(Please include highlights of your education and experience). 


CONTACT: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept. 495-1A-6 


NORTH AMERICAN AVIATION, INC. ze 


Missile Development Division, 12214 Lakewood Blvd., Downey, California. 


N 
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‘Trangitron 


Fast Switching 
ILICON DIODES 


Featuring 


Recovery times under .3 ys 
High conductance 

High voltage ratings 
Operation to 150° C 


Transitron's fast switching silicon diodes are intended for 
medium and high speed circuits in which diode recovery charac- 
teristics are important. These new types are considerably faster 
in recovery time than other silicon and germanium diodes. They 
are particularly useful in computer and similar applications. 
In addition to excellent static and dynamic properties, reliable 
performance is assured through close process control and all 
glass encapsulation. 


Minimum 
Forward Maximum Maximum Maximum TWAE (microseconds) 
Current Inverse Inverse Recovery 

ot 1.5V Current Voltage Time* 2 3 





Type (ma) (ua) (Volts) (usec) 


$G228 100 .25 @ 175V 200 1 
$G226 100 25@ 60V 80 1 











$G223 30 .25 @ 175V 200 5 
$G221 30 .25@ 60V 80 5 











INVERSE RECOVERY 
256 JAN CIRCUIT 
5 ma to 10V 


$G213 5 .25 @ 175V 200 3 
$G211 5 .25@ 60V 80 3 


INVERSE CURRENT (ma) 








Low Capacitance Types 


1N251 1 @ 10V 30 15 
1N252 1 @ 5V 20 15 


























*Measured in the 256-JAN Recovery Circuit 


Send for Bulletin TE 1350C 


‘Trangitron 


electronic corporation wakefield, massachusetts 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 
For more information circle $2 on inquiry card. 
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BIG NEW® FOR EXHIGITORS! 


Ship Displays UNCRATED 
via North American Padded Vans! COMPANY-TRAINED DRIVERS 


Save time, trouble, expense. Ship your displays—uncrated—via North ASSURE FAST, SAFE SERVICE 
American padded vans! Displays anne on time; over $1500 worth of PO TSE ee ae ee ee ey 
protective equipment assures safe * factory-fresh’ arrival. he quarters in Fort Wayne, drivers learn 

North American service gives door-to-door delivery . . . eliminates local to handle exhibits of every size in 
drayage . . . provides storage facilities—and exhibits can be routed from NAVL padded vans, saving time and 
one show to another on fast, tight schedules. Call your local North Ameri- money for exhibitors. 
can agent, or write for Free Display Moving Brochure. 


WORLD-WIDE SERVICE "WIFE- 


via LAND, SEA, AIR APPROVED 


MOVES 


Over 1100 local North American agents pro- North American Exhibit Display Division 


vide dependable exhibit display service... at assures maintaining of set schedules for 
both origin and destination. touring exhibits, too! PN 
ORLD- WIDE MOVE 


NORTH AMERICAN VAN LINES, INC. + World Headquarters: Fort Wayne 1, Ind. 
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ANNOUNCING 


fire resistant 
impact resistant 


INSTRUMENT 
TUBING HARNESS 













































































| 
| 


' 





























oo pd Sa aiienanan Ree 














WA 


























z 
































You can’t beat all-plastic Dekoron Poly-Cor 
for chemical resistance or for ease of installa- 
tion. And now, the new Dekoron Instrument 
Tubing Harness adds yet another revolu- 
tionary feature—/ire resistance. 

For example, in the direct flame of a cutting 
torch, it lasted longer than any other multiple- 
tube harness. Use it in areas where flash fires 














are a hazard. And new Dekoron Instrument 
Tubing Harness is rugged, too. You can bury 
it and forget it. 


You get all the advantages— chemical, 
impact and fire resistance —with new Dekoron 
Instrument Tubing Harness. Remember, you 
can burn it... you can bang it... you can 
bury it. And you can buy it now. AA-4368 


‘ producta 


QUALITY « RESEARCH «+ SERVICE 
SAMUEL MOORE & COMPANY ¢ DEKORON PRODUCTS DIVISION * MANTVA, OHIO 
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Biographies 


of significance 


SIGNIFICANCE 
IGNIFICANCE of this month’s 


biography is its recognition of 

an educator who might well be 
a model of enlightened, progressive 
education. Otis Updike does a superi- 
or job of teaching because he does 
more than teach. His recent past has 
been divided between teaching, con- 
ducting research and coasulting for 
industry. His drive and enthusiasm 
for learning have made him outstand- 
ing in each direction, primarily due 
to the competence derived from com- 
plementing his participation in any 
one avenue with the knowledge 
gained in the other areas. 


TIS UPDIKE was born in Ro- 
anoke, Virginia, in 1920. He 
attended the University of Vir- 

ginia, receiving his B. Ch. E. in 1941. 
He went on to the University of Illi- 
nois for his Ph.D., which he received 
in Chemical Engineering (with Elec- 
tronics minor) in 1944. Except for 
summer work with Eastman Kodak, 
his first position was chemical engi- 
neer with Westvaco Chemical Co., 
now a division of Food Machinery 
& Chemical. Here his activities in- 
cluded research and development, 
pilot-plant operation, and prelimi- 
nary plant design. 

He returned to the University of 
Virginia in 1946 as Associate Pro- 
fessor of Chemical Engineering, and 
in 1951 became also a research direc- 
tor with the Engineering Experiment 
Station of the University. His teach- 
ing assignments have included ther- 
modynamics, unit operations, process 
instrumentation, metallurgy, and 
plant design. The summers of 1949 
and 1950 were spent as an ORINS 
research participant at the Oak Ridge 
National Laboratory in the Instru- 
ment Department and Reactor Tech- 
nology. Here he worked on the reac- 
tor simulator for the Homogeneous 
Reactor Experiment (HRE). 

By this time he had become very 
interested in using analog computers 








DR. OTIS L. UPDIKE 

















UPDIKE OPERATES A PNEUMATIC ANALOG SYSTEM designed by Pro- 
fessor Robert M. Hubbard, Head of Chemical Engineering and first Director 
of the Engineering Experiment Station, for use in the Process Instrumentation 
courses at the University of Virginia. In addition to graduate courses in process 
instrumentation taught by Hubbard and Updike, the latter discusses instrumen- 
tation in his plant design courses and is now giving a graduate course in 


machine computation. 


for both research and teaching in 
chemical engineering and, during 
1948-1950, he used his spare time to 
develop a three-component mock-up 
of a distillation analog-type computer 
using frequency-modulation tech- 
niques. Realizing that the general- 
purpose analog computer could be 
applied to many chemical engineer- 
ing problems Otis studied this field, 
reading everything he could find on 
the subject and studying known cir- 
cuitry and mathematical models. 
Some undergraduate students with 
similar interests joined with Otis in 
their research. Together they built a 
passive network and an electrolytic- 
tank analog. 

In January, 1952, he received his 
first Simulation Council Newsletter, 
which John McLeod had mailed to 
Deans of all schools of engineering, 
and from which Otis enjoyed learning 
that many others felt as he did about 
the implications of analog computers. 
He inquired into the newborn Simu- 
lation Council, found out what they 
were trying to do, and mailed them 
$6.00. This brought him the News- 
letter—a mimeographed sheet of 
ideas generated and exchanged at 
their meetings. (The next year he 
saved his $6.00 by helping Stan Rog- 
ers design the emblem of the Simula- 
tion Council.) 
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Inquire, learn, do, and teach was 
the productive cycle for Otis in these 
first years of this decade. Summers 
were spent in full-time Experiment 
Station research. In 1954 he received 
leave to go to Pt. Mugu as Technical 
Consultant with the Naval Air Missile 
Test Center, doing functional simula- 
tion. This gave valuable, practicai 
substance to the simulation back- 
ground he had been developing at the 
University’s Experiment Station. The 
1954-55 session was spent with 
NAMTC at Mugu, working with John 
McLeod and his group (for the first 
half of 1955 he was steering commit- 
tee chairman of the Western Simula- 
tion Council). 

He returned to the University in 
1955 and is now working on prob- 
lems in heat exchange, nuclear reac- 
tions, and a variety of process prob- 
lems including liquid-liquid extrac- 
tion and reaction kinetics. He is also 
vice president of Jefferson Research 
Laboratories, a small but growing or- 
ganization specializing in instrument 
development for industry. He also is 
active in the Eastern Simulation 
Council and is on the Steering Com- 
mittee for 1957. 

Otis Updike typifies the progres- 
sive educator. He not only keeps 
abreast of his field, but has pushed 


its frontiers with his own research. 
Continued on page 1075 





MOVEMENT 


in the 
ASHCROFT 
DURAGAUGE 
outperform all 


other types? 


ROTARY GEARED MOTION, the most 
efficient and perfect method of transmitting 
mechanical motion ever developed. Because rotation 
is around a fixed center, pointer position is always 
positive. No other type of movement can ever 
achieve this result. 








Your Industrial Supply 
Distributor will gladly help 
you select the right Ashcroft 


Coupled to the movement is a one-piece 
connecting link that guarantees correct calibration 
Duragauges for your partic- and prevents slippage or parting under tension. 
ular needs. You can always Accurate recalibration is easy from front or rear 
depend on him for prompt of the movement. Universal adjustability permits 
service. the use of uniformly graduated dials, thereby 
facilitating maintenance. 





The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainless steel with 
nylon bearings and pinion gear. There are case 
designs and materials, Bourdon tube materials, 
pressure ranges and dial sizes to meet your service 
conditions exactly. Save time, trouble and money. 
Specify the pressure gauges of highest sustained 
accuracy and durability — Ashcroft Duragauges. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


pet | 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX”” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
Muskegon, Mich. 
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GISHER series 164 
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Lock-up system using Type 164A to close air circuit to diaphragm 
of main valve in case of plant air failure. Main valve will be 


held in position at time of supply pressure failure 
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Pressure reduction normally handled by 4]00UR Wizard. If 


° , ” 
inlet pressure to main valve falls below a predetermined amount iy 4 3) V4" fo} g V2 
Type 4101U snap-acting Wizard bleeds pressure off Type 164A PRESSURE CHANGE 

CONTROL SPRING ON DIAPHRAGM. FOR 
switching valve causing 3-way valve to change position so as to alee FULL VALVE STROKE PS! 
close control line pressure and bleed main valve diaphragm 31015 2 
pressure to atmosphere. Main valve will stay closed until inlet 5 to 20 2" 

5 to 35 4 

pressure is restored to desired amount 30 to 60 5¥%s 


FISHER GOVERNOR COMPANY 
MATERIALS 
eS ee eek A, ee 
Zinc die cast body and spring case 
CANADIAN PLANT: WOODSTOCK, ONTARIO composition diaphragm and valve disc 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 





they look alike... 





and they are alike! 





Allen-Bradley fixed 
resistors are available in 
1/10, “2, 1, and 2 watt 
sizes, in all standard 
RETMA resistance 


Average resistance change 
(%) after temperature tests (5 
cycles from -55°C to 85°C) on 
samples from over two billion _ 
Allen-Bradley 2 watt resistors. — 


m HN -BRADLEY 


3 7 molded composition RESISTORS 


tee look as alike as peas in a pod—but actually they are far more uniform! 
—_~S*«RBRistance readings taken before and after five complete cycles from -55°C 
nee 85°C showed an average resistance change of about 2 of 1%. The maxi- 
mum resistance change— as indicated on the chart—was below 2%, with the 
majority of the units registering below 1% change. The chart is a six year 
record—covering 1248 tests of samples from production runs totaling over 
two billion resistors. This is only one of many tests to which Allen-Bradley 
resistors are subjected—to keep “tab” on their quality and uniformity. 
This uniformity and stability is the reason that Allen-Bradley fixed resistors 
are the quality standard of the electronics industry. 


Allen-Bradley Co., 140 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


any, ALLEN-BRADLEY. 


RADIO, ELECTRONIC, AND TELEVISION COMPONENTS 
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He tests his own theories by accepting 
practical, responsible assignments, 
then brings this tested knowledge 
back to the classroom. His advice to 
teachers and students is, “Read the 
magazines of your field, conference 
papers in your subject, and keep 
abreast of meetings and technical so- 
ciety activities. This is what I tell my 
own students in process instrumenta- 
tion. I don’t miss a month of /&A; 
of course, the Simulation Council 
Newsletter is the first section to 
which I turn. I’m rather proud that 
we now have six Councils and are 
even an international group.” 

“The arrangement whereby /&A 
carries the SC/NL seems a natural to 
me. I had found /&A valuable for 
some time, and had long thought in 
terms of greater applications of com- 
puters (all kinds) in the process in- 
dustries. Our technology has too 
many convenient divisions that tend 
to confine engineers within little areas 
of specialization. I’m a believer in 
opening as many gates as possible be- 
tween the different pastures; this is 
a good way to make all the groups 
more productive. I/nstruments and 
Automation is doing technology a far 
greater service in carrying the News- 
letter than if it were channeled into 
a journal for computer specialists.” 

“Incidentally, some of the ivory- 
tower computer folk ought to gain 
from the general industrial coverage 
-——both editorial and advertising—of 
J&A. The symbiosis should be fruit- 
ful!” 

In addition to his Ph.D, Otis ac- 
quired a Mrs. from Illinois. He mar- 
ried Mary Wand in 1946, and a visi- 
ble (and audible) result is four girls 
that now range in age from two to 
ten. The family enjoy new places and 
new foods, travel, and camping-out 
together. 

One corner of their living room is 
generally filled with components and 
chassis, evidence of interests in audio 
and amateur gear. His ham call is 
W4LAM, but what time he can find to 
use it goes into experimenting more 
than on-the-air operation. 

Otis isn’t planning on retiring just 
yet—a general-purpose analog facili- 
ty is going into service at the Uni- 
versity this summer and there is 
even a longer-range prospect of some 
digital equipment. With the Experi- 
ment Station activity and a nuclear 
reactor approved for construction, 
there should be plenty of “live” prob- 
lems at Virginia for both research 
and teaching. 


| 
| 


HAGEN 


Cynchronoug motors 


most powerful for its size 


Laminated rotor construction of the Model 50 Hagen Motor 
produces exceptionally high torque. For example, the rotor 
develops 10 ounce inches torque at 4 RPM. This motor is ideal 
for those applications requiring from 5 to 10 times the power 
of clock-type miniature motors. Yet in spite of its power, the 
motor is extremely compact: 


DIMENSIONS 

50 to 60 cycle 
3-3/32 
1-13/32 





25 cycle 
3-1/16 
1-23/32 

















Just a few of the many possibilities for use are: door chimes, 
laundry timers, depth finders, animated displays, heating con- 
trols, program clocks, fire alarm systems, integrators, time 
switches, chart drives, scoreboards, potentiometer drives. Motor 
may be mounted in any position. Wide selection of output 
speeds from 1800 to 1/6th RPM. Reversible and other models 
available. Send coupon for Bulletin No. 1055. 


MAIL COUPON TODAY 





HAGEN MANUFACTURING COMPANY, INC. 


Dept. 1A-657, Moline, Illinois 


Please send Bulletin 1055 on Hagen Synchronous 


Motors. 





NAME AND TITLE 





H 
$ COMPANY 





H 
$ ADDRESS 





$ 
: city STATE 


For more information circle 58 on inquiry card. 


June 1957—Instruments & Automation—Page 





"ON! Ee aiversar METER 


MICROVOLTS TO KILOVOLT 


100 UV TO 1000 V 


100 UUA TO 100 MA 


MODEL 203 


AS SO DB DC AMPLIFIER 


Model 203 is a combination DC microvolt-ammeter ar 
en voltage range 100 microvolts full scale t 


V 


KIN TEL'S 
APPLICATIONS: Electronic hiysieal: chemical: 
[ t design aT null detector 


t wherever s are measured or amplified 


SPECIFICATION 8 


Voltage Range (full scale) 100pv to 1000v ' Accuracy on All Ranges........ +3% of full scale 
Current Range (full scale) 100uya to 100 ma ; Maximum Gain as Amplifier 80 db +1.5% 

Input Impedance 10 megohms below 10 mv, i Output Rating lv across 10002 

30 megohms at 30mv, ' Output Impedance less than 52 

100 megohms above 30mv ; Drift (after 15 min. warmup)... . ve a input 


Impedance Accuracy +1.5% : 
Rack Mounting available as Model 203R 











STABILITY 


WITH CHOPPER AMPLIFIERS 


[ KAY LAB ] 
5725 KEARNY VILLA ROAD * SAN DIEGO 11, CALIFORNIA * BROWNING 7-6700 


For more informatior rcle §9 on inquiry card. 


Page 1076—Instruments & Automation—Vol. 30 





Now 2 standard line 


POWERSTAT 


VARIABLE TRANSFORMERS for 
HIGH FREQUENCY APPLICATIONS 





— % the weight — 2 the size of 60 cycle units 


Designed for use in high frequency control systems where weight 
and space must be minimized, these POWERSTATS are ideal for ship, 
aircraft, guided missile and other 400/800 cycle applications. 


Listed are some of the standard line of POWERSTATS for high fre- 
quency applications. However, many high frequency requirements 
necessitate designing to individual needs. The Superior Electric Com- 
pany will be pleased to work with you on the design of POWERSTATS 
to satisfy new or unusual needs. 


INPUT OUTPUT MANUALLY-OPERATED MODELS MOTOR-DRIVEN MODELS HM SERIES 


FRE- APPROX SPEED ’ 
UENCY WEIGHT OF { | 7 
YCLES TYPE METHOD | (POUNDS) STANDARD | TRAVEL | (POUNDS) i 
PER AM. OF CON SHIP- MOTOR IN SHIP- 
VOLTS} SECOND STRUCTION TURNING | NET | Pins DRIVES | SECONDS} NET | PING 








LE PHASE 





400/800 





400/800 





400/800 





400/800 





400/800 27-4 28 Volt 0-C 
120 Volt A-C, 
400 Cycles 








400/g00 7 28 Voit D-C 
120 Volt A-C, 
400 Cycles 








THLISUK 28 Volt D-C 


120 Volt A-C, 
400 Cycles 








2HMSO3UK 28 Voit 0-C 


120 Volt A-C, 
400 Cycles 


ye b & 
: <4 5 . 
2HLOSUK 28 Volt D-C : > 
120 Volt A-C, Mor 
400 Cycles 











s/s] sis} sis] sisi sis 





HL SERIES 





hes or |2HMSO3UK-3Y OM2HMSO3U-3Y 28 Volt D-C 


AM2HMSO3U-3Y | 120 Volt A-C, 
400 Cycles 








peo} or 7 2HMSO7UK-3Y DM2HMSO7U-3Y 28 Voit 0-C 


AM2HMSO7U-3Y | 120 Volt A-C, 
400 Cycles 








a4 or 2HL1SUK-3Y OM2HL15U-3Y 28 Volt D-C 


AM2HL15U-3Y 120 Volt A-C, 
400 Cycles 


-— or . OM4HMSO3U-37 28 Volt 0-C 
AM4HMSO3U-3Y 120 Volt A-C, 

400 Cycles 

4HLOSUK-3Y 28 Volt 0-C 


120 Volt A-C, 
400 Cycles 














2/3] S/S] sisi sisi sis 















































Be sure to see 
SUPERIOR ELECTRIC'S SUPERIOR ELECTRI 
Mobile Display COMPANY 
when it is in your area 
706 BRADLEY AVENUE, BRISTOL, CONNECTICUT 


Send new Bulletin P257H () Have your representative call [J 


Offices: los Angeles, California * San 

Francisco, California * Toronto, Ontario, 

Canada * Miami, Florida * Chicago, Illinois Company 

Baltimore, Maryland ¢* Detroit, Michigan 

New York, New York * Cleveland, Ohio Address 
Dallas, Texas * Seattle, Washington 
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PROBLEM: 


een a ee eee oe me ee June 27-July 1 
9 ASS! : ’ British I. R. E. Convention of Elec- 
GN M E NT Find a Lou--codt,—- tronics in Automation, University of 
MALANMA- of s ag Cambridge, London, England. For in- 
; / % formation write British Institution of 
wore Sos ORY (eS YY et es a ee Radio Engineers, 9 Bedford Square, 
—_—— London, W. C. 1, England. 


SOLUTION: ” a ; i i August 20-23 


Western Electronic Show and Conven- 
tion, Cow Palace, San Francisco, Calif. 
For information write Western Elec- 
tronic Show and Convention, 342 N. 
La Brea Ave., Los Angeles 36, Calif. 


August 26-30 

Eighth Annual Infrared Spectroscopy 
Institute, Fisk University, Nashville 
8, Tenn. For information write Nelson 
Fuson, Infrared Spectroscopy Insti- 
tute, Fisk Univ., Nashville, Tenn. 


August 28-30 

National Gas Chromatography Con- 
ference, Michigan State University, 
Kellogg Center, E. Lansing, Mich. For 
information write I.S.A., 313 6th 
Ave., Pittsburgh, Pa. 


September 4-6 


Magnetic Amplifiers Conference of 
the Institute of Radio Engineers- 
American and the Institute of Elec- 
trical Engineers, Penn Sheraton 
. Hotel, Pittsburgh, Pa. For informa- 
eel © constant ~. _— = — 33 W. 39th St., 
a n : .¥. 88, NOX, 
Precision automation inet for ae, onl 
source of extreme ER has prov noisture. os: 
Pritchard, from damaging POI of these featur sl 
. oO tJ 
i ie ° ot all air or 885 asaaaiies 
ee | “ed without loss. A 
EACTI 


September 9-13 


12th Annual ISA Conference & Ex- 
‘ hibit, Auditorium, Cleveland, Ohio. 
TION—Pres For information write William Kush- 

RG corbers between cycles nick, 313 Sixth Ave., Pittsburgh 22, 
ing of ac a Pa. 

Dp — The . oil y 

—_— tiva’ . 

hye A stream for reac . September 23-25 
6th Annual Meeting of the Standards 
Engineers Society, Hotel Commodore, 
New York, N. Y. For information 
write Standards Engineers Society, 
Box 281, Camden 1, N. J. 


September 24-25 


Industrial Electronics Conference, 
sponsored by the Institute of Radio 
Engineers and American Institute of 


Write for free cop of HY DRYER ae Electrical Engineers, Morrison Hotel, 
Bulletin I6OO8b Chicago, Ill. For information write 
‘ig N.Y 


immediately! | A.LE.E., 33 W. 39th St., New York 18, 
_-Appress:_ J.F. PRITCHARD & COMPANYof CALIFORNIA | october 10 
Dept 591.4625 Roa noke Parkway Reliability and Quality Control in 


Electronics conference of the A.I.E.E., 


Kansas City, Missouri _ Silver Springs, Md. For information 

















write A.I.E.E., 33 W. 39th St., New 


si kien lis nda ae esc een York 18, N. Y. 


a a eee ee 
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October 17-18 


National Conference on Industrial Hy- 
draulics, Sherman Hotel, Chicago, III. 
For information write Armour Re- 
search Foundation, Illinois Institute 
of Technology, 10 W. 35th St., Chi- 
cago 16, Ill. 


October 24-25 


Computer Applications Symposium, 
Sherman Hotel, Chicago, Ill. For in- 
formation write Armour Research 
Foundation, Illinois Institute of Tech- 
neney, 10 W. 35th St., Chicago 16, 
Ill. 


November 2-10 


INTERKAMA (International Con- 
gress and Exhibition of Measuring 
Instrumentation and Automation), 
Dusseldorf, Germany. For informa- 
tion write Nordwestdeutsche Ausstel- 
lungs-Gesellschaft m. b. H., Ehrenhof 
4, Dusseldorf, West Germany. 


November 6-8 


I.R.E. 1957 Aero-Com Symposium, 
Hotel Utica, Utica, N. Y. For infor- 
mation write R.A. Zachary, Vice 
Chairman for Technical Program, 11 
Arbor Drive, New Hartford, N. Y. 


November 7-8 

Louisiana Polytechnic Institute 6th 
Annual Instrumentation Conference, 
Louisiana Polytechnic Institute, Rus- 
ton, La. 


November 11-13 


Instrumentation Conference and Ex- 
hibit, Institute of Radio Engineers, 
Biltmore Hotel, Atlanta, Ga. For in- 
formation write B. J. Dacher, School 
of Electrical Engineering, Georgia 
Institute of Technology, Atlanta, 
Ga. 


December 9-12 


1957 Eastern Joint Computer Confer- 
ence and Exhibit, Sheraton Park Ho- 
tel, Washington, D. C. This conference 
will be sponsored by the Institute of 
Radio Engineers, the Association for 
Computing Machinery and the Ameri- 
can Institute of Electrical Engineers. 


May 31-June 8, 1958 


European Congress of Chemical En- 
gineering and ACHEMA Congress, 
Frankfurt a.M., Germany. For infor- 
mation write DECHEMA, Dechema- 
Haus, Rheingau-Allee 25, Frankfurt 
a.m., West Germany. 


June 9-13, 1958 


Fourth International Automation Ex- 
position, Congress, Conferences, and 
Clinics, New York Coliseum. For in- 
formation write Richard Rimbach 
Associates, 845 Ridge Ave., Pitts- 
burgh 12, Pa. 





| 


ke 


Production News from /r!2<0' Thermostat 


FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ... at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 
high quality. : 


Y%”" DIAMETER BELLOWS 
Progress at Bridgeport is typified 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 
bronze, beryllium copper and 
monel. Larger sizes available. 


] n . . . - 
Please send me the following information: eeencoaan 


(] Full details on small-diameter bellows. 
(_] Bellows Engineering Bulletin. 


NAME 


, 





COMPANY 





ADDRESS 








CITY ZONE STATE 


ee ce ee ee 
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New Type K-3 Potentiometer keeps 





Melpar’s radar test gear ‘‘on the beam” 


Obtaining a high electrical accuracy is vital 
when designing and producing radar and fire con- 
trol devices, analog and digital computers, etc. 
Melpar Inc. at Falls Church, Va., a subsidiary of 
Westinghouse Air Brake Co., relies on L&N’s 
Type K-3 Universal Potentiometer as the prime 
d-c measuring instrument for their entire plant. 
The K-3 inter-compares standard cells calibrated 
by the National Bureau of Standards. Then, using 
these cells as reference, it calibrates the accuracy 
of voltmeters, ammeters and wattmeters used 
throughout the plant to check this complex elec- 
tronic equipment. 

This heavy workload of checking standards and 
instruments is easily handled by the K-3 because, 


as the head of the Quality Control Laboratory at 
Melpar says, its new design and convenience fea- 
tures permit “faster readings . .. and human errors 
are avoided because of the K-3’s central reading 
window and decimal point indication of range. It 
is also much easier to standardize.” 

With these features, plus others such as the in- 
strument’s guarding against static and leakage, its 
built-in auxiliary potentiometer, etc., this Type 
K-3 will give you more accurate emf measurements 
in less time. Why not investigate the possibilities 
of this advanced potentiometer today. Write for 
the six-page Data Sheet E-51(6) on the K-3 from 
Leeds & Northrup Company, 4955 Stenton Ave., 
Philadelphia 44, Pa. 


e ott 


LEEDS — NORTHRUP 


Instruments Automatic Controls « Furnaces 
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INSTRUMENTS and AUTOMATION 





AUTOMATION: The use of devices—mechanical, pneumatic, hydraulic, electrical and elec- 


tronic—for making automatic decisions and efforts.—M. H. Aronson, Editor 


REPORT OF THE PRESIDENT* 
to the 39th Annual Meeting of the 
Scientific Apparatus Makers of America 


A. I complete my second year and come to the 
termination of my incumbency as your president, | 
feel that some words from the president will be bene- 
ficial in the coordination of Association and Section 
activity. 

While it is true that the general direction of the 
Association is provided by the Board of Directors, and 
that policies and programs are essentially thrashed 
out by the Board, the Executive Committees of the 
Sections or the members themselves in Committees, 
I am sure that we wouldn't get to first base in the 
operation of this Association were it not for our fine 
Staff. Each president, including myself, comes to real- 
ize how much we depend upon the effective services 
of Ken Andersen, Hamp Auld, Bill Stevenson, Jim 
Irving, Florence Saum and the other ladies of the 
office organization as they go about the multitude of 
details necessary for a smooth-running association. 


Market Statistics 


During the past few years the economic environment 
of this country has provided an exceptional market 
climate for all of us to operate in, Today's increasing 
dependence upon technology brings about a corres- 
ponding dependence upon the industrial and scientific 
instruments our members produce. 

Regardless of what set of statistics you study 
SAMA’s, the Department of Commerce reports. the 
various analyses by the business and technical jour- 
nals, or the “54 Census of Manufactures released last 
year—one thing is common to all. They are “im- 
posingly bullish,” and charged with vigor. 

Although the Census gave us the first collated in- 
formation in seven years on the control industry, an 
assay of this data still doesn’t give an all-encompassing 
view of the instrumentation and scientific instrument 
industry. There is much mismatching in the various 
categories which can only result in a confused and 
incomplete picture. There is no one source clearly 
defining the economic progress of our industry. Yet, 
if you are statistically inclined, there are reliable 


Condensed from address by H. F. DEVER, President of Brown 
Instruments Div., Minneapolis-Honeywell, and President of 
SAMA, 1956-57. Presented April 29, 1957, The Greenbrier, 
White Sulphur Springs, W. Va. 


sources which dramatize the growth of our industry 
by predicting industry sales of $3.4 billion by 1960 
and on up to a whopping $6 billion by 1965! Of 
course, such figures include a lot of military gear not 
strictly instruments as we use the term. However, no 
matter what you do in discounting such figures, there 
seems clear evidence that we can look for high levels 
of activity in our industry. 

Our own SAMA studies reflect a 6 to 40 per cent 
sales increase in 1956, and prospects for 1957 look 
favorable to continue these levels or to even exceed 
them. 

The difficulty of developing a realistic picture of 
our industry is known to all of us who have tried 
to get good data. It is an almost impossible task to 
define our industry and then sub-divide it such that 
governmental census or data-gathering agencies could 
collect really dependable and comprehensive data. It 
is, as I see it, beyond any private effort. Nate Golden's 
division of B.D.S.A. may one day be the source of 
such valuable data through the classification work he 
is doing with the help of his Deputies. 


Favorable Market Factors 


One of my personal favorites among the statistics 
available to us as businessmen is the data on planned 
capital expenditures. When industry is actively build- 
ing new plant or modernizing the old; when depre- 
ciation throw-off in industry is high: when technol- 
ogy is rapidly obsoleting equipment and _ processes, 
the level of capital expenditures is high and instrument 
demands are high too. Capital expenditure plans are 
well documented, The predictions are for continued 
high levels of spending—hence Recorder-Controller 
people and Laboratory Equipment companies should 
expect good volume. 

The estimated billions scheduled for industry's re- 
search and development investment, and which is a 
rapidly rising total, will continue to stimulate, as it 
has done in the past, the use of scientific and industrial 
instruments. Laboratory Apparatus and Optical Sec- 
tion people should benefit in this field. 

Industrial Instrument Section people benefit from 
both sources and particularly as military programs 
such as missiles, rockets, radar, etc. increase the de- 
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mands for test instrumentation, not only in the lab- 
oratory but in the manufacturing processes. 

And let us not overlook the technological explora- 
tions by the numbers of SAMA themselves which are 
continually extending the use of our products. Our 
people invest nearly three times more per sales dollar 
in research and development than the national aver- 
age—or nearly five cents out of every dollar versus 
the national average of nearly two cents out of every 
dollar. Solving more problems in science, industry 
and engineering will produce greater take for our 
industry. 

This emphasis on new products and new applica- 
tions for existing products opens new frontiers for 
our growth. Typical of these is the industrial applica- 
tion of automatic data handling, the harnessing of 
atomic energy and related atomic pursuits in the 
laboratory, and the extension of our products into 
the missile and rocket field, already estimated a $1.2 
billion industry although still in the research and 
experimental stages. There are, of course, many others. 


Population Change 


Yet, one of the single most important factors affect- 
ing the growth of our industry is people—a substan- 
tial increase in the number of people in general and, 
conversely, a critical shortage of specific people 
engineers, scientists and so on. Statistically it breaks 
down like this: 

“|. . currently, some 67 million workers are 
providing for the needs of 170 million people. 
By 1975 an estimated 85 million workers will 
face the task of providing for the needs of some 
213 million.” 

This gives you some idea of the productivity prob- 
lem all industry is coming up against. To those of 
us in SAMA it means we will see a greater reliance 
upon our “tools” which, with the mechanical genius 
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Incoming SAMA President R. E. Welch (left) Vice President and Treasurer of W. M. Welch Mfg. Co., receives gavel 
from retiring President H. F. Dever (right), President of Brown Instruments Div., Minneapolis-Honeywell Regulator Co. 


of industry generally, will help increase output per 
man-hour and in this way minimize some of this extra 
strain put on our working force. 

There is every evidence that strenuous competition 
will continue to be the order of the day. Our prod- 
ucts must keep abreast, if not ahead, of our customer’s 
needs and our competitors’ performance. We must 
continue to provide the “tools” with which our custo- 
mers, in turn, can lower their costs, improve their 
product and make new and better things for the public. 
We must develop an awareness of instrumentation and 
automation abroad. Many countries now have the 
engineering brains to develop and exploit the ad- 
vantages of automation. This can put them on the 
road toward modern U.S.-style mass production in 
considerably less time than it would normally take 
them. Foreign markets may be attractive areas for 
more of us to sell in, Foreign manufacturers may be 
an increasing competitive factor. 


Public Relations 


By almost any standards of comparison, SAMA 
is not really a large organization, yet we can take a 
degree of pride in the fact that for almost 40 years 
SAMA has been a spokesman for our industry. But 
inaybe we don’t do enough—particularly of a pro- 
motional nature. 

Our Association as a whole needs a Public Rela- 
tions and Public Information program. Last summer 
Jim Irving, with the valued assistance of the Asso- 
ciation’s Public Information Committee, planned a 
inodest and somewhat experimental program to be 
undertaken in the coming fiscal year, This program 
was geared to an expenditure of about $12,000 and 
selected as its objectives those things which seemed 
to be of benefit to the Association as a whole, as 
contrasted with objectives which were of particular 
benefit to specific Sections. The program is geared to 





WEIGHING SYSTEM 


BIN, TANK AND HOPPER EDITION No. 5 


Covering design, development and application data on Emery Weighing Systems for industrial applications 


TOP EXECUTIVES FIND EMERY WEIGHING SYSTEMS SUIT- 
ABLE FOR TOUGHEST WEIGH- 

ING APPLICATIONS IN PRO- 

CESSING FIELD 


Vision And Experience Team Up To Decide On 
Maintenance-Free Hydraulic Equipment 


Men with progressive vision and broad experience in the 
processing industries are becoming increasingly aware of the 
need for positive action, extreme accuracy and maintenance- 
free long service life in the control equipment they buy for 
their plants. Why? Because in these days of tough “break-even” 
points and narrow profit margins, they can’t afford to take 
chances, 











They know, as well as you do, 
that laboratory-type apparatus which 
“needs to be babied” . .. or a 
weighing system which needs its own 
electronic engineer . . . just will not 
stand up under countless hours of 
rough industrial usage. 











The Emery Load Cell is a “husky” piece of in- 
dustrial equipment which combines years of satis- 
factory performance with amazing accuracy. A 
unique design called the “rolling ball’ head ac- 
commodates reasonable off-center and cross loads. 
Even though Emery Load Cells utilize hydraulic 
pressure as a sensitive medium to measure loading 
they can be teamed with practically any brand 
or type of instrumentation manufactured today. 

There are many good reasons why top execu- 
tives are specifying Emery Load Cells for their bin, 
tank and hopper weighing applications. Our new 
Bulletin 561 describes them in detail. Send for this 
literature today. 





A practical handbook 
on bin, tank and hop- 
per weighing and 
the instrumentation in- 
volved, Write for it 
now! 











THE A. H. EMERY COMPANY 
Pine Street e New Canaan, Conn. 
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EDITORIAL—CONTINUED 





supplement (but not supplant) Section programs. 
Section programs will continue to be operated and 
financed by Sections who undertake them. 

Some of the projects which are in this program are 
already underway, thanks to funds made available 
by the Recorder-Controller, Laboratory Apparatus and 
Optical Sections. For instance, the SAMA program 
is trying now to add its help to efforts to alleviate the 
severe shortage of scientists and engineers. Let me 
take a moment to illustrate, as an example of good 
public relations, how your Association may be helpful 
in this problem. 

You and I know that there is no quick and easy 
way to overcome this shortage. The various programs 
already advanced—the work-study programs, regional 
science fairs, making better use of the technical man- 
power available, the sponsorship of college fellow- 
ships in science and engineering—all of these are, of 
course, helpful—but they’re only a good beginning. 
It’s apparent that the solution will only come through 
broad and consistant effort covering several years. 
Even so, I do not think these programs get to the 
real root of the problem. 

The critical shortage of scientists and engineers 
cannot be relieved until our teen-agers take more 
than their present lukewarm interest in science. High- 
school guidance counselors can have great influence 
in such decisions. A recent nationwide SAMA study 
revealed the startling fact that only nine per cent of 
the high school guidance counselors have a science 
background themselves! 

Since more than fifty per cent of the youngsters 
make tentative career decisions before leaving high 
school—and a substantial number of the ablest, most 
successful high school students do not go to college 
it is apparent that counseling, either as part of class- 
room teaching or special counseling services within 


Dear D. R.*: 


Your editors know that this issue is going to compete 
with swimming pools and mint juleps for your time- 
but this hasn’t stopped us from loading it with powerful 
editorial material like these: 


1. The article “Pneumatically Loaded Regulators” 
(second in Chet Beard’s series on regulators) shows the 
great versatility and flexibility of the regulator that is 
loaded pneumatically via pilots. This article is basic, 
clear and thorough; it’s worth at least a half hour of 
even swimming time. 

2. The second article “Boiler Test” may well be of 
historic importance because it shows how a 950,000 
pound/hour boiler is analyzed for instantaneous effi- 
ciency in New York while operating merrily in its boiler 
house in Western Pennsylvania. There is a clue to the 
future here. 

3. The “Electronic Circuitry” feature shows a very 
stable time-delay, a cascode cathode follower, and an 
arc lamp control circuit, all interesting and useful. 


* Dear Reader 
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a school, will have an important bearing upon the 
number of youths who first must be guided to at- 
tend college and then helped to decide on careers in 
science or engineering. 

Currently the ratio of counselors ranges from a 
low of 1 counselor for every 1000 high school stu- 
dents to a high of 3 for every 1000. SAMA can ful- 
fill one of its responsibilities as an industry leader 
and stimulate a program to relieve these beleagured 
educators trying to counsel high school students on 
science careers. 

We propose that the talents of the more than 250,- 
000 members of the nation’s 275 professional socie- 
ties be harnessed, on a community level, to assist the 
country’s high school counselors in science advisory 
programs. A nationwide task force such as this, work- 
ing at the discretion and direction of local educators 
on a neighborhood basis in every hamlet, town and 
city of this country, conceivably could do much to re- 
capture the waning interest of our youth in science. 

The only practical way to make a “major break- 
through” on this problem is to go to the grass roots 
where the problem is born. This plan, in which SAMA’s 
role will be largely the catalyst, has already received 
favorable consideration from the Engineering Man- 
power Commission and the Scientific Manpower Com- 
mission. 

This is just one example of an Association Public 
Information project, but shows how we can help solve 
some of our problems (and those of the nation, too, 
in some instances) and become better and more fav- 
orably known in the process. 

It has been a wonderfully beneficial experience for 
me to have served this Association as its president 
these last two years. I again thank you for the honor 
and opportunity of being your president. I shall, in 
the future, try to repay your kindness by continued 
service to the Association wherever and whenever 
the need arises. 


H. F. Dever 


1. The fourth article—Digital Differential Analyzers— 
is the first clear introduction to the DDA that we know 
about. You should know how the DDA operates—and 
this article will show you. Don’t skip this article for any 
reason whatsoever, not even mint juleps. 


5. The article “Numerically Controlled Positioning 
Table” tells you how to achieve (that is, how Resnick 
and Hayes achieved) 5-place positioning accuracy with 
four synchros. This is a useful technique. 


6. The “Instrument Industry—An Economic Report” 
is a thorough analysis based on the most authentic fig- 
ures available—the 1954 Census of Manufactures. 


7. The article “Combined Analog-Digital Computing 
Systems” not only tackles an important question of the 
day—but resolves a hot argument that raged for a while 
in the S/C Newsletter and our Letters to the Editor. 


This is what we mean by a powerful issue. Hope it 
finds you (reading) well and happy this fine June. 
Cordially, 
Milt and the Editors 





GENERAL TRANSISTOR 


MEETS NARROW PARAMETER SPECS 
FOR COMPUTER CONTROL COMPANY’S 


ONE SHOT MULTIVIBRATOR 








RELIABILITY WITH SAVINGS 
GAINED BY G. T.'S ENGINEERING 








Complete reliability, performance, space and weight limits 
and competitive price were the requirements of this trans- 
istorized module for digital systems manufactured by the 
Computer Control Company. The application required narrow 
parameter spreads. 


General Transistor met and surpassed these very tight specs 
with their GT-122 high current gain PNP type transistor. 
This problem was solved by “GT's” engineering skill and 
transistor “know-how” coupled with advanced production 
techniques plus the enforcement of strict quality controls. 








As an added service “GT” engineers designed and constructed 
a special test circuit which enabled shock and vibration tests 
to be performed and environmental conditions created to assure 
the customer complete reliability under extreme conditions. 





This is just one more example of why General Transistor is 
the fastest growing name in transistors. 


Send today for complete technical data and specifications. 


Oo R A T 1 oO N 


GENERAL TRANSISTO 


oO R 


91-27 138TH PLACE @ 
JAMAICA 35. NEW YORK % 
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You can rely on SR-4” Pressure Cells to measure 
and control all industrial pressures safely to 


within +%% accuracy 


The life of this toothy specimen depends 
on his staying at extreme ocean depths 
under many tons of pressure. If he 
ventures up too high—blooey! Sud- 
denly diminished pressure causes him 
to literally explode. 


B-L-H Fluid Pressure Cells are the one 
way to measure absolute or differential 
pressures with consistent accuracy to 
within +144%. They convert pressure 
changes directly into electrical changes 
—no moving parts to wear out, no 
long pressure lines with possible leak- 
age and fire hazards. The signal can be 
fed to Baldwin indicators, recorders, 


controllers or data processing instru- 
ments—for our fishy friend, it could 
even activate a servomotor that would 
angle his fins downward and take him 
out of danger. 


Whatever your pressure measurement 
problem, a B-L-H representative will be 
happy to help you, from selecting the 
proper transducer to engineering acom- 
plete pressure measuring system. Re- 
member, a system is only as accurate as 
the transducer. Write today for your free 
copy of Bulletin 4306 on rugged, com- 
pact, reliable SR-4 Fluid Pressure Cells. 


SR-4 Fluid Pressure Cells, using SR-4 
Bonded Wire Strain Gages, are rug- 
ged, dependable and _ convenient. 
Typical cells show no loss of accuracy 
after 1,000,000 cycles of pressure at 
100% of capacity. A wide range of 
SR-4 Pressure Cells is available for 
any industrial application. 


BALDWIN :- LIMA: HAMILTON 


Blectronics & Instrumentation Division 





Waltham, Mass. 
SR-4® strain gages * Transducers ¢ Testing machines 


For more information circle 66 on inquiry card. 











PHOTO COURTESY: NORTH AMERICAN AVIATION INC. 


Three Genisco Accelerometers help the Super Sabre close in 


If enemy air infiltration happens, you can be sure that 
modern knights of the sky powering the swift Super 
Sabre at speeds faster than sound will spearhead 
America’s defense. 

Typical of today’s supersonic aeronautics, the 
USAF’s Super Sabre reflects the finest contemporary 
engineering skill and scientific creative imagination. 
But this swept-wing assassin is more than just another 
jet-powered plane. It is a proven, integrated ele 
mechanical system, combining a multitude of precision 
sub-systems, assemblies, and individual parts. 

The automatic flight control system, for example, 
consists of numerous components, each one vital to the 
performance of the system. Naturally, component re- 
liability is imperative if the plane is to carry out its 


mission. The flight control system of the F100D incor- 
porates three Genisco Model DDL Accelerometers. 

The Model DDL is only one of many Genisco 
Accelerometers now in use on America’s air guardians, 
including our most important operational guided mis- 
siles. Like other models, the DDL was designed for 
a particular application—to function perfectly in the 
severe vibrational and shock environment of super- 
sonic flight. 

Genisco’s ability to design for the most stringent 
applications and to produce precision instruments in 
large quantities has made the company an important 
link in our nation’s defense chain. 

Descriptive technical data on the Model DDL and 
other Genisco accelerometers will be sent upon request. 


INCORPORATED 


2233 Federal Avenue, Los Angeles 64, California 
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A new primary standard 


Amazing accuracy of .015% in all pressure ranges 
is now assured with Consolidated’s new Primary 
Pressure Standard. Operating as a true primary stand- 
ard (air dead-weight tester), the 6-201 offers the ad- 
vantages of a frictionless pressure medium, extreme 
accuracy even at pressures of less than one psi, and 
portability regardless of the pressure range. 


Pressure calibration is achieved by balancing a con- 
trollable air pressure against the force generated by 
a weighted piston. Simple combinations of different 


with .015% accuracy 


piston-cylinders and weights provide four ranges 
within the limits of 0.3 to SO psi. 
Easy TO OPERATE IN BOTH GAGE OR ABSOLUTE USE 
Used as a gage type instrument, all you need is a dry 
air supply, a regulator, and the device being calibrated. 
When the 6-201 is used as an absolute device, its glass 
cover can be evacuated through a pressure fitting. 
Maintenance-free and easy to use, CEC’s Primary 
Pressure Standard is unexcelled for calibrating pres- 
sure-measuring devices. Contact your nearby CEC 
field office, or write for Bulletin CEC 1581-X4. 


CEC’s Primary Pressure Standard 


unit to be 


calibrated 
regulator 


Consolidated Electrodynamics 


AROD Tag 
Sy 


300 North Sierra Madre Villa, Pasadena, California 


,) > 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


rcle 68 or 
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Schematic drawing above shows arrangement 
of the M-S-A Water Vapor Recorder. 


The M-S-A Water Vapor Recorder is an extremely 
accurate instrument which can solve a great number of 
moisture problems occurring in process industries as 
well as gas pipelines. 

This unit continuously records low concentrations of 
water vapor in air or gas streams, and analyzes in the 
range of 0 to 10 up to 0 to 5000 ppm. It’s particularly 
effective for monitoring natural gas in pipelines, thus 
avoiding undesirable moisture conditions. Of further 
value is the instrument’s ability to maintain the efficiency 
of drying towers by monitoring effluent gases. This per- 


_ TVA 












M-S-A®Continuous Water Vapor Recorder 
detects trace moisture in air or gas streams 


















The M-S-A Water Vapor Recorder operates on a new principle, based on measurement of the heat 
energy exchanged when a gas is adsorbed on or desorbed from the surface of a solid adsorbent. 





mits regeneration to begin just before or immediately 
upon the first water break-through. 

This newly developed instrument is useful, too, for 
preventing moisture damage to process catalysts by 
monitoring feed streams, and for the detection of small 
amounts of water, so critical in controlling corrosion. 

Typical applications for this dependable instrument 
include measurement of water or water vapor in streams 
containing: LPG, Ethylene, Natural Gas, Freon, Naph- 
tha and other feed stocks. Write for our free bulletin 
for further information. 


INSTRUMENT DIVISION 


MINE SAFETY APPLIANCES COMPANY 


Pittsburgh 8, Pennsylvania 
At your service: 76 Branch Offices in the United States 
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Pneumatically 


Cc. S. BEARD 


General Controls Co. 





mechanical loading (weight or spring loading, 
as discussed in the previous chapter) is flexi- 
bility. An air pressure is easier to change and modify 
than is a weight or spring. The basic methods for 


Bus ADVANTAGE of pneumatic loading over 


Fig. 2-1. Constant pressure locked in dome balances 
line pressure in this constant-pressure-loaded regulator. pneumatic loading of pressure regulators include (1) 
constant-pressure loading, (2) variable-pressure load- 
ing, (3) differential spring-pneumatic loading, and 
(4) differential weight-pneumatic loading. 
Fig. 2-2. Large capacity of external tank for constant- 
pressure loading decreases variation from set pressure. Constant-Pressure Loading 
External tank is buried to decrease loading-pressure In constant-pressure loading of a regulator the 
changes due to ambient temperature. pressure may be locked in a dome, as shown in Fig. 
2-1. The iocked-in pressure will increase or decrease 
as the diaphragm moves to open or close the inner 
valve, thereby resulting in variation from set point. 
The amount of variation from the set point depends 
on the capacity of the loading chamber and the amount 
of inner valve travel, the latter, in turn, depending on 
valve size. Hence the dome loader (Fig. 2-1) is not 
used for valves with a valve port larger than 114”. 

The maximum set pressure is limited only by the 
construction of the valve and dome. Regulators of this 
type are available for control of pressures as high as 
3,000 psig. 

The larger the capacity of the dome in Fig. 2-1, the 
lower will be the variation from set point caused by 
valve action. Use of a larger external capacity cham- 
ber, as shown in Fig. 2-2, decreases the deviation from 
the set point. The style of valve shown in Fig. 2-2 is 
being used extensively for relief or back-pressure con- 
trol on gas pipelines, 
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Loaded Regulators 


Regulators—No. 2 


Pneumatic loading of a regulator provides increased flexibility 
and versatility. Still greater flexibility is realized by use of pi- 
lots and combinations of pneumatic and spring or weight tech- 
niques for loading the regulator. Here is a survey of constant- 
pressure loading, variable-pressure loadinz, differential spring- 
pneumatic loading, and differential weight-pneumatic loading. 


Use of Pilots 


Constant-pressure loading can be broadened to in- 
clude large valves by using a small pilot regulator to 
hold the loading pressure constant (Fig. 2-3) in- 
stead of attempting to lock the pressure in a chamber. 
In this method the deviation from the set point is lim- 
ited only by the ability of the pilot to inject the load- 
ing medium into the diaphragm chamber (or relieve 
it from the chamber) at the rate required by move- 
ment of the diaphragm. 

Note that the pilot has the same elements as the 
spring-loaded pressure regulator described previously. 
However, the basic advantage of the pilot lies in the 
fact that it has short stem travel. Thus the inevitable 
change from set point due to change in effective area 
of the diaphragm, or change in spring rate, is mini- 
mized. 

Pilots differ in the way they inject and relieve pres- 
sure from the main regulator. Three methods are in 
use: (1) A pilot valve as in Fig. 2-3, which holds the 
pressure constant by discharging into the system when 
the pressure falls below the set point of the pilot (or 
relieves pressure when required). (2) A pilot regu- 
lator which discharges into the system to hold a pres- 
sure which is depleted by a constant bleed to the at- 
mosphere. (3) A pilot regulator that relieves a pres- 
sure created by a constant supply:through a restrictive 
orifice. Each can be designed to bleed into either the 
low-pressure side of the main line or to atmosphere. 

In systems (2) and (3) a small reducing regulator 
is used with a set bleed. Fig. 2-4 shows a system rep- 
resentative of (2) and using such a bleed. The bleed 
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Fig. 2-3. Pilot regulator opens intake port (17) or 
relief port (5) to hold a constant loading pressure at 
output, which is used to load pressure regulator. Main 
diaphragm (7) is balanced between spring (3) and out- 
put pressure (8). Pressure-balancing chamber (15) pro- 
vides added stability. 
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Fig. 2-4. Pilot regulator supplies line pressure to regu- 
lator as required to hold loading pressure at a constant 


value. For reduction of pressure to regulator, bleed is 
used to either atmosphere or main line. 
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Fig. 2-5. Constant-pressure-loaded regulator with ad- 
dition of equalizing spring and safety pilot that bleeds 
to downstream. 


and supply must be sufficient to handle the change in 
volume caused by change in diaphragm position, but 
must not be in excess of the volume that can be de- 
livered by the pilot regulator. In these systems the 
weight of the parts and the unbalanced forces involved 
must be considered, as follows: 

The diaphragm is balanced between the controlled 
pressure on one side and loading pressure on the 
other (see Fig. 2-4). Loading pressure, weight of the 
parts, and differential unbalance tend to open the 
valve; controlled pressure tends to close the valve. 
Thus: 

PsApn + W + (Pi—Pz) (Aaite) = PoAp 

Ps = P. — (AP) (Aaite/An) — W/Apn 
where Ps is loading pressure in psig; Ap is effective 
area of diaphragm in sq in; (P;—P:) is AP or dif- 
ferential across valve seats in psi; Agi is difference 
in seat areas in sq in;.W is weight of parts in lb. 

Bleed into the main line is desirable when the line 
fluid is valuable or is undesirable as a bleed to atmos- 
phere, as is the case with most gases. When bleeding 
to the main line, the loading pressure must be greater 
than the controlled pressure to get the bleed gas back 
into the line. The weight of the parts assist in this re- 
spect when the diaphragm case is under the body. 
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Fig. 2-6. Equalizing spring reduces pulsation in a bal- 
anced valve, which can use a more sensitive diaphragm. 








Outlet 









































Fig. 2-7. In variable-pressure loading, pilot is respon- 
sive to changes in outlet pressure. 


Here: 
P;Ap of P.Ap oe W + (P,—P2) Aaite 
P; = Ps + (AP) (Aaite/An) + W/An 

Although it has been assumed that the loading medi- 
um is the fluid flowing in the line, the loading medium 
can be instrument air. This permits the loading pilot 
regulator to be mounted at a remote point. However, 
if this is done, consideration must be given to the time 
lag introduced by tubing between the pilot and the 
regulator. Unless otherwise noted, all “regulators” are 
assumed to operate only from the line medium. 

A nomenclature* has been proposed for the many 
variations of pilot systems now in use, as well as for 
specifying the operating characteristics. Using the sim- 
ple form of pilot loading shown in Fig. 2-4, the desig- 
nation by the proposed method of classification would 
be: pilot regulator, constant pressure, balance loading, 
reverse acting, no equalizing spring. The term “balance 
loading” refers to the fact that the diaphragm is bal- 
anced by two pressures. The term “reverse acting” re- 
fers to the fact that loading pressure opens the valve. 


Equalizing Spring 
Fig. 2-5 shows a system with the addition of an 
equalizing spring and a safety pilot regulator for un- 


*Proposed by Allen D. McLean 
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Fig. 2-8. Constant force of a weight on beam is em- 
ployed to actuate line valve, which is loaded on one 
side by two pilot regulators. One side of the diaphragm 
is open to atmosphere. Inlet pilot is adjusted to balance 
weight. Control pilot adjusts outlet pressure. In A, 
— of diaphragm will cause valve to open; in B to 
close. 


loading or bypassing the loading pressure into the 
downstream side of the main line. Here the bleed can 
be piped back into the line downstream of the regula- 
tor because the equalizing spring opposes the loading 
pressure so that the loading pressure is greater than 
the controlled pressure. This regulator would close 
upon rupture of the diaphragm or a failure in the 
pilot system. ‘=A 

The equalizing spring in Fig. 2-4 is used to increase 
stability and reduce pulsation because the balanced 
regulator can use a more sensitive diaphragm than 
the single-seat regulator. The pulsation which could 
result dooms use of a sensitive diaphragm is counter- 
acted by the equalizing spring. 

The spring also will open or close the valve under 
emergency conditions, depending on how the spring is 
installed. The system shown in Fig. 2-5 can be desig- 
nated as pilot regulator, constant pressure, balance 
loading, reverse action, spring opposes loading pres- 
sure. The system shown in Fig. 2-6 can be designated 
as pilot regulator, constant pressure, balance loading, 
reverse acting, spring acts with loading. 


Variable-Pressure Loading 
All the regulators described thus far have been con- 
stant-pressure loaded; the pilot maintains a constant 
loading pressure as established by adjustment of a 
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Fig. 2-9. Conventional weight loading added to pilot 
system. Upon failure of the lower balance diaphragm 
or pilot, the balanced diaphragm loses contact with 
stem and weight-loaded-regulator operation begins. 
System A is constant-pressure loaded; B is variable- 
pressure loaded. 


spring in the pilot. Any change in controlled pressure 
of the main line is not reflected by a change in load- 
ing pressure in a constant-pressure-loaded regulator. 

In variable-pressure-loaded regulators, however, the 
pilot is made responsive to the controlled downstream 
pressure. This is done by using a variation of the bal- 
anced-diaphragm valve as a pilot, as shown in Fig. 2-7. 
The pilot may be direct or reverse acting. The system 
shown in Fig. 2-7 is now a pilot regulator, variable 
pressure, balance loading, reverse acting, spring op- 
poses loading system. 

Variable-pressure loading can be applied to higher 
unbalanced forces such as occur in single-seated valves. 


Differential Weight-Pneumatic Loading 


The constant force of a weight on a beam is used 
to operate the line valve (pressure regulator) in Fig. 
2-8. The line valve is loaded only on one side (instead 
of balance loaded) because one side of the diaphragm 
is open to atmosphere. In operation, the inlet pilot is 
adjusted to balance the force of the weight. The re- 
stricting orifice allows the control pilot at right to 
load or unload the diaphragm (when the spring is 
manually adjusted) until the downstream pressure 
equals the desired pressure. 

Fig. 2-9 shows systems in which conventional weight 
loading has been added to pilot systems. Upon failure 


June 1957—Instruments & Automation—Page 1093 





Supply pressure regu/ator —_.x% Supply pressure regu/ator~ 
Fixed orifice——— Fixed orifice ———~ 
frstrume Prasuee 














instrument instrument, 
contro/ contro/ 


. 














L 








Fig. 2-10. Use of flapper- 
nozzle pilots of "instrument" 


type. 
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of either the lower balance diaphragm or the control Regulators with Integral Pilots 
pilot, the balanced diaphragm loses contact with stem 
and conventional weight-loaded regulation action be- 
gins. Note that this is a dual system. Note also that A 
shows a constant-pressure pilot system, B shows a 
variable-pressure pilot system. 




















Regulators have been designed with all the features 
described—variable-pressure loading, etc.—in one 
completely piped and integral unit. Fig. 2-11 shows a 
regulator with variable-pressure loading. Note the sim- 
ple piping; all that is required is a line from the up- 

Flapper-Nozzle Pilot stream and downstream sides of the line to the pilot, 

Fig. 2-10 shows use of pilots of the flapper-nozzle and one tap to the regulator. 
type, commonly found in full instrument-type con- In one design (Fig. 2-12) the pilot is in the body of 
trollers. As no separate air supply is shown, these de- the line valve. In this unit the upstream pressure is 
vices can be classified as regulators. To follow the applied to the top of the main diaphragm and will 
recommended nomenclature, A shows flapper-nozzle- tend to close the valve. Increase in downstream pres- 
pilot regulator, variable-pressure loading, bleed to at- sure above the setting of the pilot spring will move the 
mosphere, direct acting; B shows flapper-nozzle-pilot seat away from the upper ball of the pilot plug. This 
regulator, variable-pressure loading, bleed to atmos- will bleed the pressure below the line valve diaphragm, 
phere, reverse acting. and tend to close the line valve. Decrease in con- 

Pilots of the type shown in Fig. 2-10 permit refine- trolled pressure will close the (upper) bleed port and 


ments for various control actions—adjustable propor- open the lower port, which allows loading pressure to 


tional band, etc. open the valve. A neutral equilibrium position results 


Aajusting Screw «ia 
Fig. 2-11. Variable- 


pressure-loading 
regulator and pilot 


are incorporated in « 2? : 
one integral unit. | ; ot Spring 
e 2 a 
































—? 
Fig. 2-12. Pilot 
mechanism is incor- 
porated in line valve 
in this design. 
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whereby both portions of the pilot plug are seated, and 
no bleed or additional supply occurs. 


Pilot-Operated Piston-Actuated Regulators 


Further integration of the pilot into the body is illus- 
trated in Fig. 2-13, which shows a piston-operated 
regulator. Other pilots may be used to make this same 
body a vacuum regulator, pump governor, control 
valve, or temperature regulator. 

Constant bleed can be obtained in three ways: (1) 
by controlled clearances past the rings of the piston, 
(2) through a drilled hole in the piston, or (3) 
through a needle valve built into the body. The bleed 
port in the body can be covered by the body gasket so 
that the port (which is shown plugged in Fig. 2-13) 
may be open to atmosphere, or piped as desired. A 
spring supports the piston and inner valve so that the 
operating pressure will be higher than the controlled 
pressure, allowing the bleed to pass into the low-pres- 
sure side of the regulator. 

Remote pressure from a manual loading regulator 
can be used to replace the hand-screw for setting the 
pilot regulator. The piston of the actuator shown in 
Fig. 2-14 is approximately the same diameter as the 
seat ring. The pilot valve is positioned by a diaphragm 
actuator of the same types as is used for a standard 
globe control valve. The piston of the actuator opens 
a port to allow high-side pressure into the chamber 
above the piston, making this a completely balanced 
single-seated valve. Additional movement of the stem 
of the actuator positions the piston and the inner valve 
as dictated by the output pressure of the controller 
being used. 


Advantages of Balanced Operation 

Balanced valve operation, as in Fig. 2-14, or by use 
of balanced-diaphragms, etc. has many advantages”: 

1. Uniform pressure on diaphragm through full 
stroke of regulator or valve. 

2. Minimum differential across diaphragm. 
Weight- and spring-loaded units have downstream 
pressure on one side of the diaphragm and atmos- 
pheric pressure on the other side. 

3. Readily adaptable to various methods of snub- 
bing or slowing down of diaphragm action. 

4. Larger diaphragm case sizes may be used for 
greater sensitivity. 

5. Regulator may be controlled remotely by pilots 
located up to several hundred feet away. 

6. Thinner or more sensitive diaphragm material 
can be used because of the limitation in differential 
across the diaphragm. 

7. Pilot can be made an integral part of the regu- 
lator. 

8. Can be used in combination with weight or 
spring loading to obtain minimum outlet pressure on 
pilot failure. 

9. Pilots are readily adaptable to extended static 
control lines. 

10. Pilot changes may be made by telemetering 
techniques. 

11. Various fail-open or fail-closed conditions can 
be obtained. 


*Suggested by J. E. Gesner of Reliance Regulator Co. 


Fig. 2-13. Piston-operated valve is 
positioned by pilot designed as 
part of the valve. 


Fig. 2-14. Remotely varied pressure may be 
used to change set point of this pressure 
regulator with built-in pilot and piston ac- 
tuator. 
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TELETYPE 
TRANSCEIVER 


YW 
TELETYPE 
TAPE PUNCH 


WEST PENN 
POWER CO 
UNIT NO. 8 
SPRINGDALE 
STATION 


SPRINGDALE 
PA. 


HE BOILER used for test, a Babcock and Wil- 

cox reheat type rated at 950,000 pounds of steam 

per hour, at 1550 psig, 1000°F superheat out 
and 1000°F reheat, went in service in June, 1954. The 
station is located on the Allegheny River about 20 
miles northeast of Pittsburgh. 

The program was motivated by a desire to reduce 
the manpower and time required for field test work 
on boilers. Equipment was visualized which could be 
readily installed in a power station and operated by a 
crew of two or three men. The data output would be 
in a form ready for transmission to remote computer. 
Teletype was visualized as a convenient link to the 
computer to reduce the elapsed time between testing 
and obtaining computed results. Such a system should 
reduce testing costs and make economically feasible 
more extensive test programs. 

Fig. 1 shows the basic system. The data system— 
DATAK— was installed on a boiler near Pittsburgh, 
Pennsylvania, and teletype communications established 
with a computer in New York. Thus data taken in 
Springdale were transmitted to New York, fed into 
the computer, and the results transmitted back to 
Springdale. The results of any given test run could be 
back at the station in less than an hour from the start 
of the test. 














Abstract of paper 57-SA-61, “A Discussion of an Applica- 
tion of Automatic Digital Data Collecting System to Boiler 
Testing,” by J. H. Bail, C. E. Jones and H. T. Hoffman, pre- 
sented at the 1957 Semi-Annual Meeting of The American 
Society of Mechanical Engineers, June 10, 1957, San Fran- 
cisco, Calif. Companion paper 57-SA-58 “An Automatic Digital 
Data Collecting System for use in Central Stations,” by W. T. 
Hage and H. T. Hoffman, was also presented. 
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TELETYPE 
TRANSCEIVER ¥ 


THE BABCOCK & WILCOX CO 
COMPUTING CENTER \ 
NEW YORK, NEW YORK 


Boiler Test Via A 


DAT AK 

DATAK (Fig. 2) consists of several analog scanners 
and a control console. The analog scanners convert 
the various primary element signals into a standardized 
analog signal. Each scanner has 25 sequentially se- 
lectable inputs and one output. The central control 
console contains the logical circuits which (1) select 
the desired scanner and primary element and (2) con- 
vert the standardized analog signal to a code punched 
in paper tape. The DATAK equipment is shown pic- 
torially in Fig. 2. 

Portability and flexibility are emphasized in the de- 
sign of DATAK. All components of the system are 
relatively small and easily moved about a station. 

Hand-set potentiometers located on each scanner and 
connected in place of thermocouples allowed data 
which would not be directly measured to be punched 
into the paper tape. The fuel and refuse analysis, 
standard losses, etc. were entered in this manner. 

The installation was complete and de-bugged by 
August 22, 1956, and removed on September 17, 1956. 
In the interim 322 test runs were made without equip- 
ment failure. DATAK was operated by a two-man 
crew although there usually were more people on the 
job in order that as many as possible might gain ex- 
perience. 





Fig. 2. DATAK. 


J. H. BAIL 


West Penn Power Co. 

C. E. JONES 

The Babcock & Wilcox Co. 
H. T. HOFFMAN 


Bailey Meter Company 


In the summer of 1955 The Babcock & Wilcox Company and the Bailey 
Meter Company embarked upon a joint program to investigate some of 
the possibilities of automatic data taking, directed toward the area of 
testing large central station power generating units. The technique and 
results may well be of historic importance. Here is the installation and use 
of this equipment on West Penn Power Company’s Springdale Unit No. 8. 


DIGITAL DATA SYSTEM 


termine local values of gas temperature, the other is 
to determine an average value of the gas temperature. 
If the object of the measurement is to study con- 


Tests Performed 


The boiler was instrumented to allow the calcula- 


tion of boiler efficiency, the heat absorbed in each 
part of the convection pass, the gas temperature enter- 
ing and leaving each section of the convection pass, 
and the over-all conductance of each major section of 
the convection pass. 

Table I lists the data points, and Figs. 3 and 4 show 
their location on the boiler and the fluid cycle respec- 
tively. All temperature measurements were made with 
iron-constantan thermocouples. The pressure and draft 
measurements were made with commercially available 
transducers. Flows were measured using the existing 
station flow meters. 

The proper location of the points of measurement 
for boiler testing must always be considered carefully. 
The most difficult choice is probably that of thermo- 
couple and gas sampling locations for determining 
flue-gas temperatures and oxygen content. In this in- 
stallation a geometric matrix of thermocouples and 
gas sampling probes was installed in the flue gas duct. 
In the calculations, an arithmetic average of the matrix 
readings was used as the value of temperature or per- 
centage Oo. 

The installation of thermocouples in the gas stream 
in a manner similar to the one used during this pro- 
gram can have two purposes. One purpose is to de- 


tours and how they change with operating conditions, 
then a large matrix with a fine mesh is required. The 
matrix used at Springdale was not large enough to 
accomplish this purpose adequately. However, the 
ability to increase the size of this system is obvious. 
The determination of an average value for gas tem- 
perature would normally require a matrix with a much 
coarser mesh than the one that was used, but which 
would still result in substantially the same average 
value. Fig. 5 shows the configuration of the flue gas 
composition and temperature sampling matrices used 
at the air heater outlet. The average of the circled 
points will give an answer essentially the same as the 
average of each of the matrices. These fewer points 
may be selected by manually traversing the duct and 
selecting locations which give readings consistent with 
the average of the traverse. 

This demonstrates that for this boiler and this test, 
it would be possible to use only a few points in the 
matrix and obtain essentially the same results. 


Data Accuracy 


The static accuracy is determined by error intro- 
duced at three places in the system—the primary ele- 
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Table I—DATAK Data Points 


Temperatures 

Tl. Air heater air outlet 

T2. Air heater air inlet 

T3. Air heater gas outlet 

T4. Economizer gas outlet 

T5. Economizer gas inlet 

Té. Economizer water outlet 

T7. Economizer water inlet 

T8. High pressure heater water inlet 

T9. High pressure heater water outlet 
T10. High pressure heater drain 

TI. Feedwater at flow nozzle 

TI2. Superheater attemperating water 
TI3. Reheat attemperating water 

T14. Superheater attemperator steam inlet 
TI5. Superheater attemperator steam outlet 
TI6. Secondary superheater steam outlet 
TI7. Reheater steam outlet 
TI8. Reheater attemperator outlet steam 
TI9. Reheater attemperator inlet steam 
T20. High pressure heater steam 
T21. Gas Temperature between Secondary 
Superheater and Reheat Superheater. 
(3 C-A Thermocouples) 


Pressure, Draft, Differential 


Drum 
. Superheater outlet 
. Reheater inlet 
. Reheater outlet 
. High pressure heater steam 
. Feedwater 
. Air heater air inlet 
. Air heater air differential 
. Air heater gas inlet 
. Air heater gas differential 
. Convection pass differential 
. Economizer gas differential 


Flow 


Fi. Feedwater 
F2. Superheater attemperator 


F3. Steam flow 
F4. Air flow (in clean airduct before air heater.) 


Gas Samples 
1. % Oo at air heater outlet (9 points) 


ments and transducers, the scanners, and the analog- 
to-digital conversion process. 

In the case of temperature, the primary elements 
were I.C. thermocouples which were calibrated prior 
to the start of the test program and were assumed to 
be stable over the period of the test. This means that 
the errors introduced by the thermocouples were con- 
sidered constant for the test period. The pressure, flow, 
draft and differential transducers were calibrated prior 
to the test in such a manner as to minimize the error 
in the operating range. A check of these calibrations 
near the end of the test disclosed no change from the 
original calibration. 

It is possible for the analog converters, that is, the 
scanners, to introduce errors from three sources—(1) 
the values of the circuit resistors, (2) the linearity of 
the analog conversion, and (3) the stability of the 
reference voltage. Since the linearity of conversion is 
a function only of the tracking of two slidewires on 
the same shaft, this is assumed constant for the period 
of the test. The circuit resistors and reference voltage 
stability were checked periodically throughout the test 
and no drift was found within our ability to field- 
check, which was 1F° for temperatures, and 0.1% of 
range for flow, pressure, and differential. 
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Fig. 3. The boiler. —_—$ 
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The linearity and zero stability of the analog-to- 
digital converter is 1 digit in the least-significant po- 
sition, making this contribution to over-all error very 
small. 

Thus it is concluded that the system calibration as 
influenced by the above-mentioned factors remained 
stable throughout any one test, allowing direct com- 
parison of answers without the application of correc- 
tion factors to the data. 

No estimate of the absolute accuracy of the results 
can be made. The time available for the Springdale 
tests precluded establishing an absolute calibration 
for the system. Therefore, the real value of the tests 
was to establish the reliability and repeatability of the 
DATAK equipment. It was not possible to obtain in- 
formation useful in evaluating boiler design, operation, 
or instrumentation. 

Random errors are introduced in the data from sev- 
eral sources which may be grouped as follows: (1) 
that inherent in the equipment, and (2) that induced 
by environment. In this installation, we were not able 
to detect any errors introduced by the environment, 
since whatever existed was masked by equipment er- 
rors, 

In order to establish the repeatability of the calcu- 
lated results, the repeatability of each measurement 
was established. By combining the results of tests on 


the analog scanners, analysis of the variation in hand 


set items and our maintenance experience, it was possi- 
ble to establish a repeatability for each data point of 
0.1% of the range of the analog scanner, with the 
exception of the Oy analysis and the hand-set items. 
The repeatability used in evaluating the computed 
results are listed in Table II. 


Computing Methods & Results 
The data were processed on the ElectroData Com- 
puter (Datatron) located in The Babcock & Wilcox 
Company computer section in New York. This is a 
stored-program, magnetic-drum, electronic digital 





NOTE: 
TURBINE ORAINS, EVAPORATOR 
AND MISC PIPING NOT INCLUDED 
REFER TO TABLE | FOR EXPLAN- 
ATION OF MEASURING POINTS 
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Fig. 4. Fluid cycle. 





computer with an internal storage of 4000, ten-digit 
words and 400,000 ten-digit words of auxiliary stor- 
age on magnetic tapes. 

In order that the computer program remain rea- 
sonable in length, no provision was made for apply- 
ing correction factors to the data. This was justified 
since the principal object was to establish the stability 
of the data taking system and the ability to detect 
changes in boiler conditions. 

Two computer output forms were used: (1) con- 











ere he Fl dank sn eee ‘ Og -GAS SAMPLES: TWO PER PROBE FEED COMMON LINE, 9 SAMPLES 
trolled format on the Flexowriter as a result summary, T - THERMOCOUPLES: TWO PER PROBE, 18 THERMOCOUPLES 
and (2) a punched paper tape containing the major AVERAGE OF CIRCLED POINTS EQUIVALENT TO AVERAGE OF COMPLETE MATRIX 


results and some intermediate results. The punched Fig. 5. Configuration of air-heater outlet matrices. 
tape was converted from computer code to teletype 


code for transmission to Springdale. Fig. 6 is an ex- ' 
ample of the Flexowriter output; Fig. 7 is an exam- Table ll—Repeatability of Data 
ple of how the data and results appear in a teletype Used in Calculations 


printout; Fig. 8 shows the overlays used to read the - gas, air and water temperatures... — 
: od 1p sa Siasicul sien hier care ene All steam temperatures .......... wwe Wi 

te letype printout. lhe major res ult: calculated from Gasp and Stsarkester Gullet Preseere 10 pal 
the DATAK data obtained at Springdale are: Extraction steam, Reheater in and out pressure 0.4 psi 


H on Feedwater Pressure .. 2.0 psi 
A. Boiler Efficiency Feedwater Flow eats 1200#/hr 


B. Heat Absorption O2 Analysis - bas . 0.05% 02 
C. Gas Temperatures 
D. Tube Bank Conductances Hand Set Items: 
Examples of these results obtained during a 24-hour Repeatability Given in Units of Parameter 
period are given in Fig. 9. The turbine was operating Moisture in air 0.024 Ib HO/Ib dry air 


° or 
with the control valves in a fixed position to establish My ones gage sonnet pices 


a constant load on the boiler. The soot blowers were % Carbon in fuel 0.05 % Analysis 
a Tae Oe ea ene ° . . % He in fuel... ....0.05 Analysis 
operated in stages starting from the bottom and work 2, in fuel . 0.05 % Analysis 


ing to the top of the convection pass. %S in fuel ..... _...0.05 Analysts 
% Ash in fuel 0.05 % Analysis 


Boiler Efficiency ate in fuel poy * ~_ 
ALY. P / tu 


Boiler efficiency was calculated using the heat loss % Carbon in Ash 0.05 % Analysis 
method. The exit flue gas temperature, O» analysis, 
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4 TEST NUMBER 
9- 8-56 TEST DATE 
1330 TEST START TIME 


TEMPERATURE 
OF AIR 
LEAVING AIR HEATER 


526.1 510.5 ons 
516.7 496.9 3 
507.6 491.3 495.2 


. 


OU ouiInnr = 


BEE SSIES ERE 
-nAo 


Fig. 6. Example of Flexowriter output. 


and the entering air temperature were measured, all 
other necessary information was entered as hand-set 
items. Obviously the correct fuel analysis could not 
have been preset and values representing what could 
be expected from the coal source were used. 

The validity of determining boiler efficiency in this 
manner may be readily established. The losses due 
to dry gas, moisture in the fuel, and hydrogen in the 
fuel constitute something on the order of 80% of the 
losses. The remaining 20% result from CO in the flue 
gas, combustibles in the refuse, radiation, sensible heat 
in the refuse, unburned hydrocarbons, moisture in the 
air, etc. Because the losses represent about 10% of the 
heat input, a 1% error in determining losses results 
in a 0.1% error in determination of efficiency. 

The losses due to dry gas, moisture in the fuel, and 
hydrogen in the fuel (about 80% of the losses) are 
calculated from current data and expected fuel analy- 
sis. The remaining losses are entered from a knowledge 
of past history and expected fuel analysis. Past his- 
tory furnished the radiation losses, an agreed-upon 
“unaccounted loss,” and the combustibles in the ref- 
use. Of these, only the unburned combustibles are sub- 
ject to variation. 

Table III illustrates the effect of using hand-set 
items. Boiler efficiency was calculated using three 
different fuels and assuming the same values for total 
air, exit gas temperature, and inlet air temperature. 
Fuel A and Fuel B represent two coals quite different 
in analysis. Fuel F is a fictitious fuel having an analy- 
sis which is the average of A and B. If Fuel A was 
being burned but the analysis for Fuel F was used in 
calculating the efficiency, a 1.23% error would result. 
If Fuel B was being fired, a 1.12% error in the other 
direction would result. 

The “repeatability” in the boiler efficiency calcu- 
lation resulting from the use of DATAK data (ex- 
clusive of the question of obtaining representative flue 
gas conditions, and the use of preset values of fuel 
analysis) is about 0.16%. 

The heat absorbed in each section of the convection 
pass was calculated using fluid temperature and pres- 
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01160140 
00617294 
CO735654 
00013221 
01022711 
00016130 
01430172 
00016766 
01862302 
99015925 
00545441 


02013001037 

02908003913 

01576000658 

01717002124 

01010001997 (b) 
0542500 1526 

0067700 1669 

02134001006 RESULTS 
01933003492 

01511000706 

01687002173 

Fig. 7. Teletype output. 





201 AIR HTR GAS OUT 
401 ECONOMIZER GAS IN 
601 SPRHTER ATT IN, N 
102 AIR HTR AIR OUT 


AIR HTR AIR OUT 
ECONOMIZER GAS OUT 


AIR HTR GAS OUT 
ECONOMIZER GAS IN 
SPRHTR ATT IN, S 
AIR HTR AIR OUT 
ECONOMIZER GAS OUT 
ECON WIR IN, N 
REHEATER IN PRESS- 


Fig. 8. Overlay used to read Teletype data. 


203 AIRHTR GAS OUT 
403 ECONOMIZER GAS IN 
603 SPRHTR ATT OUT, N 
104 AIR HTR AIR OUT 








sure measurements at the inlet and outlet of each sec- 
tion. 

The gas weight passing through the convection pass 
was determined by heat balance around the econo- 
mizer. 

With the exception of the boiler efficiency, the cal- 
culated results show variations greater than would be 
caused by mechanical imperfections in the data. This 
is particularly true of the gas temperatures and the 
conductances in which trends are hard to find. Possi- 
bly the best explanation of these variations is found 
in two thoughts. First, in spite of the so-called steady- 
state operation established by the fixed turbine-control 
valves, the various portions of the boiler are in a con- 
tinuous state of change about some mean value. Our 
quick look at the boiler catches these excursions at 
various points in their departure from the norm. Sec- 
ondly, because a finite time is required for collecting 
all the data, and because the variables can change at 
different rates, the true relative values are not ob- 
tained. This may accentuate or diminish any given ex- 
cursion of any particular calculated value from the 
norm. 

It is significant that results of this quality were ob- 
tained with equipment of high-grade commercial qual- 
ity. The implication is that it is not necessary to in- 
vest in equipment of laboratory precision to obtain 
consistent results with low dispersion. Thus, it is possi- 
ble to test with a relatively low-cost system and deter- 
mine the changes in the various aspects of boiler per- 
formance. The absolute accuracy must be established 
by a full-scale manual test using calibrated flow noz- 
zles, orifices, etc. Thereafter, the automatic data-col- 
lecting equipment is used to measure the departure 
from this reference condition. 

The significance of this possibility deserves careful 
consideration when contemplating the use of automatic 
data collecting equipment. 


General Comments 


DATAK can obtain all temperature, pressure, flow 
and draft data on a boiler and turbine in about 3 
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Fig. 9. 24-hour test of boiler efficiency. 


minutes. QO, analysis requires another 1 minute per 
point sampled. Manual means require considerably 
longer for collecting the same amount of data. This 
speed of data collecting opens the possibility for tak- 
ing “snapshots” of the unit rather than time ex- 
posures, and thus the opportunity to study operation 
in a new manner. Heretofore, it has been necessary 
to deal with time averages over a period of time on 
the order of an hour. or more. Now it is possible to 
substantially reduce this averaging period. 

DATAK, as built for this installation, will analyze 
nine flue gas samples in nine minutes, three times an 
hour, for as long a period as desired. A man with 
an orsat could analyze nine samples in one hour for 
the first few hours, after which he would need relief. 
DATAK reads temperatures, pressures, etc. at the 
rate of one a second, or faster, and does not tire. 
It would be very difficult to match this performance 
with men. 

Contrast the machine and man doing the same job. 
The machine has high initial cost, but lower operating 
cost. The machine is faster and more consistent. The 
machine does not tire and hence the data at 3:00 
a.m. are as good as the data at 10:00 a.m. 

Two important areas for consideration concerning 
the use of this type of equipment have been presented 
here. The first and most obvious is the direct replace- 
ment of testing manpower, particularly cogent on a 
unit of radical design or a more conventional unit 
in serious trouble. The second and more subtle is the 
possibility for new testing concepts based on a “snap- 
shot” of the unit rather than a time exposure. This 
is the real value of DATAK, as a new tool to explore 
the operation of steam electric generating units in a 
new way. 

Analog records of a few unit parameters may be 
used as guides to determine the opportune time for 
taking the snapshot. In this way, the digital technique 
supplements the analog record to give a more detailed 


Table Ill Effect of Fuel Analysis on 
Boiler Efficiency 
Fuel A Fuel B 


14,550 10,950 
83.53 
4.35 
2.50 
2.14 
0.74 
5.00 
1.74 
88.75 


Fuel F 


12,750 | 
72.09 
4.22 | 
7.25 | 
4.07 | 
2.42 
8.50 | 
1.45 
87.52 


116.2% 
360.0 F 
60.0 F 
4.0% 


Ash 

Ne 

Efficiency 

Assumed: Total air 
Exit gas temperature 


Entering air temperature 
Carbon in refuse 


picture than is economically feasible, time and cost- 
wise, with all analog data. 

The exploration of the new possibilities for boiler 
and turbine studies has hardly kept pace with the 
development of automatic digital data-collecting equip- 
ment, and yet here lies the possibility for a significant 
contribution to the field of electric power generation. 
The industry has reached a point of diminishing re- 
turns in increasing the initial conditions of tempera- 
ture and pressure. Today’s search for lower heat rates 
may well be facilitated by new instrumentation con- 
cepts based on digital techniques. Equipment like 
DATAK, continuously coupled to a computer, might 
be monitoring the performance of a large unit to nar- 
row the gap between the design heat rate and that 
generally achieved in operation. 

This is largely the province of the users, to take ad- 
vantage of the opportunity for a new and different 
look at their units and by this means point the way 
toward improved boilers, turbines, controls, and in- 
strumentation. 
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HIGHLY STABLE TIME-DELAY CIRCUIT USES 
MODIFIED SCHMITT TRIGGER 

A precision time-delay circuit has been developed in 
connection with a Bevatron magnet-timing equipment. 
The operating conditions required a circuit with a stabil- 
ity of at least 1 part in 1000 over a delay range of 150 
milliseconds to 2.5 seconds. The circuit has a lower 
limit of 3 milliseconds and an indefinite upper limit (re- 
stricted only by the maximum value of timing capacitor 
used). The circuit also provides relay contacts for ex- 
ternal use if desired. 





+£(+105) 











100K 


EXTERNAL 


(-105) N CIRCUIT 


-BIAS Pos. Trigger (105V) 


-E(-105V) 


The circuit used is a modified form of Schmitt trigger. 
Tube is a 6U8 triode-pentode. 

In the rest state, Vl is conducting, V2 is cut off, 
and “C” is charged to —E (relay position No. 1). The 
start of the timing cycle occurs when the positive 105-v 
trigger is applied to grid of V2. This causes a positive 
signal at the common cathode, and a still larger positive 
signal at plate of V1. This regenerative action causes the 
pentode to conduct fully and immediately, causing RE] 
to swing to position 2. 

When REI swings to position 2, the negative charge 
on C cuts of V1, and V2 conducts. C now charges 
positively through R (toward +E) until the grid just 
passes the cutoff voltage. At this time the Schmitt-type 
regenerative action again occurs and quickly causes the 
pentode to cut off, restoring the circuit to its rest position, 
and ending the time cycle. 

Note that both +E and —E are of equal value. There- 
fore, if +E and —E vary together, the timing accuracy 
is not materially affected. This voltage is most easily 
obtained by grounding the center tap of a regulated sup- 
ply. 

The Bevatron magnet pulse-timing equipment uses tw6 
such circuits; one has a variable range of 0.15 sec to 2.5 
sec (time of rectification cycle), and a 2.5-sec lockout 
circuit to insure that a particular repetition rate is not 
exceeded. 

Time delay: With R of 1 meg and C of 3 uf (as 
shown), time delay is 0.15 to 2.0 sec. 

Stability: Both circuits have operated for 1 1/2 years 
with a long-term stability of better than 1 part in 1,000. 
The jitter (from cycle to cycle) is less than 1 part in 
2,000. 

B Supply: +-250 v at 12 ma or 8 ma, depending on 
which side is conducting. Relay side draws 12 ma; 
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MILTON H. ARONSON 


Instruments & Automation 


and 


CHARLES F. KEZER 
Key Electric Corp. 


+ 105-v supplies should be regulated by VR105’s for best 
stability. 
Relays: RE] and RE2 are Western Electric 275C relays. 
Source: Warren C. Struven, Radiation Laboratory, U. 
of Cal., Berkeley, Calif. This work was performed under 
the auspices of the U. S. Atomic Energy Commission. 


CASCODE CATHODE-FOLLOWER MINIMIZES 
HEAT DISSIPATION 


This amplifier is used as the output stage of an analog 
computer amplifier, delivering output swings of +100 
v across a 6.67K-ohm load, corresponding to load currents 
of +15 ma. Because many of these amplifiers are packed 
into one computer, it is desirable to minimize both size 
and heat dissipation, Use of this circuit provides a one- 
third reduction in heat dissipated in the tube and circuit 


+300V 














6 -300V 


Conventional Follower Cascode Follower 


components over that obtained with the conventional 
cathode follower circuit, and at the same time permits 
the use of miniature tubes. 

Using the same supply voltages as the circuit shown, 
the conventional cathode follower output stage would re- 
quire a large tube such as the 5881 (6L6 equivalent) 
with a 13K-ohm cathode resistor. This resistor value is 
chosen as the one which passes —15 ma through the 
6.67K-ohm load with the tube practically cut off, to 
develop full negative 100-v output. When the cathode 
follower is developing +100-v output, the tube must 
pass the 15-ma load current plus the current then flow- 
ing in the 13K-ohm resistor. As the voltage across the 
13K-ohm resistor is 400 v when the output is at +100 
v, the total current which the tube must pass is 46 ma. 











CIRCUITRY 






The circuit is the heart of all electron- 
ics. Here are 3 more basic and interest- 
ing circuits. Unless marked, resistors 
are in ohms, capacitors in microfarads. 


Plate dissipation of the triode-connected 5881 is then 9.2 
watts; 12 watts is dissipated in the cathode resistor, and 
5.6 watts are dissipated by the tube heaters, for a total 
of 26.8 watts. 

If the cathode resistor were replaced by a tube con- 
nected to maintain practically constant plate current, 
power dissipation could be substantially reduced, as the 
upper tube need pass a maximum plate current of only 
a little more than 30 ma. This reduction in current re- 
sults from eliminating the increase in cathode resistor 
current from 15 to 31 ma as the output changes from 
—100 to +100 v. Normally, however, this constant- 
current cathode-load tube must be a power tube, capable 
of several watts plate dissipation. In the circuit shown, 
the cathode load is made up of resistors in combination 
with a low-power tube (14 of a type 6U8); resistors 
hanale most of the power. Only 1.37 watts is dissipated 
by the 6U8 tube plate. 

Crid of the 6U8 triode is held at a fixed potential 
ol --25°.5 v by the 22K-120K voltage divider. A portion 
of the output voltage is applied to the cathode of the 
GUS tube via the voltage divider R1-R2; as the grid 
potential is held fixed, the grid-cathode potential de- 
pends on the voltage at the cathode. 

When the plate-cathode voltage of the 6U8 tube is 
high, as at +100 v output, the tendency of the tube to 
draw higher plate current is overpowered by the increase 
in cathode voltage via the divider R1-R2. Thus at in- 
creased output voltages, the decreased current in the 6U8 
tube nearly offsets the increased currents in the resistors 
R1 and R2. The combined currents of the resistors and 
tube thus present a nearly constant-current cathode-load 
to the 6AQ5 tube. This permits the 6AQ5 to be operated 
with maximum plate current of only 33 ma, and a cor- 
respondingly low plate dissipation. 

Maximum heat dissipation of the circuit, including 
plate and heater dissipation of both tubes and the power 
dissipated in the two resistors, occurs at +100 v output, 
and is 18 watts. This is a reduction of over 8.5 watts 
from what is obtained with the conventional cathode 
follower stage described above. 

Operating currents and voltages are tabulated below 
for output voltages of 0, +100 v and —100 v. I, is cur- 
rent in R,; I» in Re 


6U8 6U8 6U8 6U8 6AQ5 

E, hi te I, Ex Exx Ep. lp 
(v) (ma (ma) (ma) (v) (v) (v) (ma) 
0 16.4 99 6.5 — 247.5 —6 247.5 16.4 
+100 17.6 13.7 3.9 — 243.5 —10 343.5 32.6 
—100 15.1 6.0 9.1 —251.5 —2 151.5 0.1 


Input: —150 to +88 v de for full output. 

Output: +100 v across 6.67K-ohm load (+15 ma 
load current). 
Gain: 0.82 (approx.) 


Frequency response: Depends on capacitive reactance 
of load. 

Output impedance: Varies with signal level, 400 ohms 
average. 

Power supply: 300 v de at 33 ma max with 6.67K 
load; —300 v de at 19 ma max. Supply current depends 
on signal level. 

Source: James H. Doyle, Weber Aircraft Corporation, 
Burbank, Calif.; also Electronic Design, April 1, 1956. 


ARC-LAMP ELECTRODE CONTROL 
MAINTAINS CONSTANT ARC CURRENT 


Current across the arc of an arc lamp must be held 
constant for uniform illumination. A ballast resistor 
is placed in series with the carbon electrodes in this 
circuit to limit current and to stabilize the arc. For 
steady line voltage and fixed ballast resistor, the arc 
current depends only on are spacing. This circuit is 
designed to control and maintain the are spacing, and 
hence the are current. 

Ares have a negative voltage-current characteristic. 
(This characteristic was used in the earliest r-f sources, 
which were tuned tanks placed across arcs.) When the 
are current is reduced, voltage across the arc increases, 
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and vice versa. The 2D21 thyratron senses arc voltage 
and controls the carbon feed motor as follows: As the 
arc burns the carbon away, current decreases and voltage 
increases. This positive arc voltage is applied to the 
cathode of the thyratron, which eventually becomes non- 
conductive as the are voltage increases. When the thyra- 
tron stops firing on alternate half cycles, the plate relay 
completes the motor circuit, which drives a carbon-feed 
mechanism to reduce the are spacing, thereby increasing 
arc current to its desired value and decreasing the arc 
voltage. At this point the thyratron again fires on al- 
ternate half cycles (because the plate is energized from 
the a-c line), which causes the plate relay to break the 
circuit to the carbon-feed-drive motor. 

Are spacing is adjustable with the 1-megohm potenti- 
ometer, which controls the d-c potential of the 2D21 grid. 
Capacitor across relay prevents relay chattering. 

A slow-speed motor or one with a built-in brake is 
required to prevent coasting and overshoot. 

Relay: Potter & Brumfield LM-5 with 5000-ohm-coil, 
22.4-v de. 

Supply: 6.3 v at 0.7 amp for 2D21 filament; about 700 
watts is dissipated in ballast resistor. 

Source: R. W. Romer, Bausch & Lomb Optical Co., 
Rochester 2, N. Y.; also Electrical Manufacturing, July, 
1955. 
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Computer Logical Design Engineer: Before his recent promotion, this 
man was responsible for determining the broad systems outline of 
an electronic computer and its interconnection with external equip- 
ment. “In this job,” he says, “you tailor such characteristics as com- 
puter speed, memory, size and arithmetic structure to the require- 
ments of the computer system.” He maintained close liaison with 
mathematical support, circuit designers, packaging and test engineers. 


Quality Control Engineer: Also promoted recently, this man worked in 
Manufacturing Engineering. He was responsible for the performance 
of IBM electronic computers and other business machines. “The 
problems of Quality Control in this company are endless—and fas- 
cinating,” he says. “You may be concerned with transistors and cores 
. .. gaseous electronics . . . diffraction of alloys . . . reliability studies. 
There’s always something new—in this new and progressive field!” 


Could you handle their responsibilities? 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or scientist — 
or have equivalent experience—you may qualify for 
such a position. Innumerable opportunities exist in: 


© Computer systems planning © Photo and magnetic device 
® Computer systems testing memory 
© Electronic circuit design ® Real time systems engineering 
and packaging 
® Semi-conductor research, 
development 
and manufacturing 


© Electrostatic phenomena 
® Manufacturing process control 
® Numerical analysis and 


programming © Test equipment design 


The electronic computer field offers one of the best 
ground-floor opportunities today. Economic experts 
rank it with automation and nucleonics in growth 
potential. Sales at IBM, the recognized leader in this 


fast-growing field, have doubled, on the average, every 
five years since 1930. Engineering laboratory person- 
nel has quintupled in the past five years. IBM’s excel- 
lent salaries and employee-benefit programs are instru- 
mental in achieving an employee turnover rate far 
below the national average. 


For the facts about an engineering career with IBM, 
just write, outlining background and int2rests, to: 


Mr. R. A. Whitehorne 

Mgr. of Engineering Recruitment, Department 3606 
International Business Machines Corporation 

590 Madison Avenue, New York 22, N. Y. 





DATA 
PROCESSING 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
TIME EQUIPMENT 








Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie, N.Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 
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Digital Automation—No. 20. 


MARTIN L. KLEIN 
FRANK K. WILLIAMS 
HARRY C. MORGAN 
Rocketdyne Division 

North American Aviation, Inc. 


and 


SHIGERU OCHI 
Bendix Computer Division 
Bendix Aviation Corporation 


Fig. 20-1. Bendix G-15D general-purpose computer plus DDA ac- 
cessory. DDA (at right) uses portion of memory drum in main GP 
computer. 


DDA, has found numerous applications in the field 

of engineering and control. Like the Bush mechan- 

ical differential analyzer and the electronic analog com- 

puter, its principal use is for solving differential equa- 

L tions. These equations may be those under study by 
a mathematician exploring the behavior of certain classes 

of differential equations; they may be those representing 

a physical system which is being simulated on the com- 

puter; or the digital differential analyzer can be adapted 


DIFFE RENTIAL to a particular need. 
The DDA is a special-purpose digital computer. A 


general-purpose computer can be programmed to solve 
any equation that can be handled on a DDA within 


the memory capacity and time requirements of the prob- 
ANALY 7 ERS lem. In general, this requires the transformation of the 
equation into suitable arithmetic form by use of nu- 


merical analysis techniques, and then formulation of 
coded instructions for the computer. The programming 
time required is extensive and the programming knowl- 
edge required is specialized and often sophisticated. The 
DDA, on the other hand, can be programmed with the 
relative ease of an analog computer. As the solution is 
digital, however, much greater accuracy can be obtained 
on a DDA than on the analog machine. Further ad- 
vantages of the DDA over the electronic analog com- 
puter are (1) nonlinear variables can be used as the 
independent variable of integration and (2) drift prob- 
lems do not exist. 

The program for a GP computer consists of many 
detailed setups telling the machine to obtain two pieces 
of data, perform a given operation on them, and store 
the result in a specific place. Whole numbers are trans- 
ferred between the several operational units; time is con- 
s . sumed in searching for data and instructions. (How- 
tion, education. ever, computing is done in large increments and the 

actual computing rate can be very high.) The detailed 
program is not fixed in a general-purpose computer. 

The digital differential analyzer, however, has a semi- 
fixed program especially designed for rapid solution 


To DIGITAL DIFFERENTIAL ANALYZER, or 


Here is the first clear and sim- 
ple description of the princi- 
ples and operation of the dig- 
ital differential analyzer, the 
direct way to solve differential 
equations in engineering and 
scientific work, Although sim- 
ple in both principle and op- 
eration, the power of the tech- 
nique applies to all fields of 
engineering work—process, 
research, computation, avia- 
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Fig. 20-2. “Litton 20" digital differential analyzer is 
compact. ; 
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|Y REGISTER ZdY 











Fig. 20-3. Each integrator comprises one Y register 
(one channel on magnetic drum) which sums incremental 
Y inputs, and one R register (a second channel on mag- 
netic drum) to sum the products of Y dX. An incremental 
Z output is produced only when the number in the R 
register exceed 1.0, Fractional values remain in the R 


register, 


of differential equations. Unlike the whole-number op- 
eration of the GP computer, the DDA develops and uses 
increments of a variable, and is. often referred to as an 
incremental analyzer. The arithmetic circuitry of the 
DDA is simple because (1) only summation (addition 
and storage) is performed and (2) each summation is 
performed serially, a bit at a time. As the program is 
semi-fixed, it is necessary only to determine how to 
connect the few operational units (much as an analog 
computer is connected), how to scale the problem, and 
how to insert the initial conditions into the magnetic 
drum storage. 

The DDA has not yet met with the wide acceptance 
that the general-purpose computer enjoys because it solves 
only certain classes of problems. Thus, while problems 
suited to it can be solved with relative ease, installations 
which require a computer for all types of problems do 
not find a separate DDA justified. There is now avail- 
able a DDA accessory to the Bendix G-15D General- 
Purpose Computer called the DA-1 (Fig. 20-1), which 
will enable differential equations to be programmed with 
the ease of a DDA. The DDA part of the operation uses 
a portion of the memory in the main general-purpose 
computer. The rest of the computer memory can be 
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Fig. 20-4. The Y register sums the incremental Y in- 
puts to develop the amplitude of Y at any given value of 
X. The R register develops the product Y dX, which is 
the area of one rectangle, and sums the areas until its 
contents exceed the value of 1.0. At this time an incre- 
mental dZ output occurs. Each dZ output has a value of 
1.0 or some whole number. The dZ output can be summed 
(in a second integrator) to give Z, the area under the 
curve of Y, as shown in B. Table 20-1 gives actual values 
of numbers in the registers. 


used for handling computations better suited for a gen- 
eral-purpose computer. Thus, with relatively little ad- 
ditional cost, the advantages of both the general-purpose 
computer and the DDA can be obtained. In a given 
problem, both types of operations can be performed 
simultaneously, resulting in greater versatility than pos- 
sible with only a DDA. This discussion of the DDA 
will be based on the Bendix DA-1; other types of digital 
differential analyzers are available, such as shown in 
Fig. 20-2. 

The main features of the DDA, which lead to its 
simplicity compared to the GP computer are (1) the 
arithmetic unils are simple adder circuits, (2) only 
1 bit at a time is read cr operated on, (3) the program 
is semi-fixed in a piedetermined manner, (4) only one 
storage device of relatively sinall capacity (a few hundred 
bits) is required. 

A source of error that «ll digital machines have is 
round-off error. It will be seen that the DDA has 
a special forin of this error due to remainders in the 
“R” register. It wil! be seen also that the DDA simulates 
differential equations |.) using an azalog-type technique, 
which gives it its g:c.t efficiency in computation of 
continuous functions 





Table 20-1. Values of Numbers in Y register 
(YAX) and R register (R,) of integrator 1 at suc- 
cessive intervals of X for curve shown in Fig. 20-4. 
The AZ outputs are summed in a second integra- 
tor, as shown in Fig. 20-6, to give output Z. 
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Elements of the DDA 


A digital differential analyzer consists of a number 
of integrators (the basic element of the DDA). A fairly 
complex problem may require 10 to 40 integrators for 
its solution; a simple problem may require only 2 or 3 
integrators. 

One integrator is shown schematically in Fig. 20-3. It 
comprises two registers (which can be 2 channels on a 
magnetic drum) called the Y and R registers. It has 
2 inputs to receive the independent (X) and dependent 
(Y) variable that define any function of two variables. 
The basic purpose of the integrator is to perform an 
integration of Y with respect to X. That is, 

Z= fY dX 

Note that this is simply a summation process for 
finding the area Z under the curve of Y (Fig. 20-4). 

The Y register receives the dY inputs and sums them 
to give the amplitude of Y at any given time. (Note: 
the dY and dX increments referred to here are finite 
increments, and should rigorously be labeled AX and AY, 
but for convenience are referred to here as dX and dY.) 

The R register receives both Y and dX inputs, and 
develops the product Y dX, which is the area of any 
one of the narrow rectangles in Fig. 20-4. It sums these 
incremental areas, but delivers an output dZ only when 
the sum stored in the R register exceeds a given value. 
Hence dZ represents the overflow of the R register. 

X is permitted to change by only 1 increment in any 
given cycle. That is, dX can be 1, —1, or 0. Unlike X, 
Y can change by more than a single increment dur- 
ing any given cycle. The increments of Y shown in Fig. 
20-4 are tenths; Y itself is restricted to —1<Y <+1. 

The R register receives the Y and dX signals and 
sums them, as mentioned previously. However, it also is 
restricted in value to O<R<-+1 so that only fractional 
portions of the sum are retained in the R register; the 
integral portions become a series of dZ outputs, each 
having a value of unity, as shown in B in Fig. 20-4. 

Initial values can be given to both the Y register and 
the R register. In order to minimize the round-off error 





Y 





dY 


Fig. 20-5. Schematic representation of one integrator. 
The output dZ is Y dX, and can be plus or minus. The Y 
written in the block shows that the Y register simply con- 
tains Y, with no initial condition. 








(1) 











(2) dz 
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Fig. 20-6. Hookup of two integrators to solve equation 
Z=JY dZ+Z,. Second integrator simply sums the dZ 
inputs to develop Z. Note Z is in the Y register of inte- 
grator 2, whose R integrator is not being used. 


inherent in this overflow technique, the initial value of 
R is set at 0.5 so that the first dZ output will occur 
when Y dX exceeds 0.5. Note that the number in the 
R register (the fractional portion of any one rectangular 
area in Fig. 20-4, A) always exceeds the true value by 
0.5 unit. 

Table 20-1 shows numerically how the DDA develops 
the Z curve of Fig. 20-4, which is the area under the Y 
curve, or the integral of the function Y. Note that at time 
0 (i=0), the number in the R register is set to 0.5. 

In the first dX interval (i=l), Y has a value of 0.2 
and dX is 1. Hence Y dX is 0.2 plus 0.5, or 0.7. As the 
number in the R register is less than 1, there is no 
dZ output. 

In the next interval, Y is 0.3, dX remains 1, Y dX is 
0.3. The number in the R register is now 0.3 plus 0.7, 
or 1.0. Hence dZ increases by 1 unit and 0 remains in 
the R register. 

In the third interval, Y remains at 0.3; dX is always 
1: hence Y dX is 0.3. The number in the R register 
(R;) now increases from 0 to 0.3. There is no dZ output. 

In the fourth interval, Y becomes 0.4; Ry becomes 0.7; 
dZ remains 0. 

In the fifth interval, Y becomes 0.5; Y dX is 0.5; R; 
becomes 1.2—but only 0.2 remains as R; with dZ re- 
ceiving the spillover number 1. 

The area under the curve of Y, or the integral of Y 
dX is thud developed in this manner. A second integrator 
is required to sum the dZ outputs to give the desired Z 
output, as shown in Fig. 20-6. 

Examples of Integrator Interconnection 

It may be helpful to introduce several simple examples 
illustrating the use of integrators in the solution of dif- 
ferential equations. 

The schematic representation of an integrator is shown 
in Fig. 20-5. The relationship between the inputs and the 
output is: 

dZ = Y dX 

If the output of the integrator is made the secondary 

input to another integrator, the Y register of the second 
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Fig. 20-7. Hookup to solve the same equation as in 
Fig. 20-6, but with initial conditions of C, for the Y regis- 
ter of the integrator |, and Zo for the Y register of inte- 
grator 2. 

















Fig. 20-8. Only one integrator is needed to generate e* 
because the derivative of e* is e* dX. That is, e* must be 
in the Y register if the dZ output (fYdx) is the dY input 
because fe*dX—e*. 

















Fig. 20-9. Integrator connections for solving equation 
Y”+-Y = 0. Note that the Y register of integrator | 
must contain sin X, and that of integrator 2 must contain 
cos X to confirm the conditions shown—that is, that each 


dZ output be fY dX. 
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Fig. 20-10. DDA connections for generating |/X. Here 
1/X is in the Y register of both integrators. 
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integrator will accumulate the variable Z, as shown in 
Fig. 20-6. The operation of the two integrators is such 
that: 


2-fYaK ik 
where Zp is the initial condition of Z, and xo the initial 


condition of X. 
Fig. 20-7 shows the more general case where: 


Z=2Z4+C, X-X.) + /¥ aX 


Fig 20-8 illustrates the generation of exp X—i.e., the 
solution of: 

Y’—Y=0 

As Y is e*, dY = e*dX, and the output of the in- 
tegrator can be employed by the integrator as its own 
secondary input. 

Fig. 20-9 illustrates the integrator interconnections for 
solving: 

s + To 

in order to generate sine and cosine. The output of 
integrator (1) would normally be sin X dX, which is 
the same as —d(cos X). The minus sign at the point 
of the schematic of integrator (1), however, indicates 
that the sign of the output is reversed so as to yield 
d(cos X). With this as a secondary input, integrator (2) 
accumulates cos X. The output of (2) is cos X dX, which 
is exactly the required secondary input to integrator (1) 
—that is, d(sin X) Note that if the output sign reversal 
is removed from integrator (1), the hyperbolic functions 
sinh X and cosh X would be generated. 

This programming technique of assuming the exist- 
ance of a function (such as e* or sin X) and then hook- 
ing up operational units in such a manner that the func- 
tion must exist to satisfy the hookup, is the same tech- 
nique as is used in analog computation, 

The example shown in Fig. 20-10 illustrates the genera- 
tion of 1/X. With dX as the primary input and 1/X as 
the integrand, the first integrator generates d(In X). 
With this as its primary input, 1/X as its integrand and 
an output sign reversal, the second integrator generates: 

(—1/X) d (InX) = (—1/X?) dX = d (1/X) 
which then becomes the secondary input to both integra- 
tors. 

Fig. 20-11 shows the multiplication of two variables, 
LU and V. The first integrator generates UdV, the 
second generates VdU, while the third integrator sums: 


U dV + VdU = d(UV) 
Typical Problems 


In Fig. 20-12, the integral equation to be solved is 
given. Specifically, it is desired to know the value of A 
such that y = 1 at x = 1. The solution shown required 
use of 17 integrators. 

It was known that A was approximately 0.3; this was 
used as the initial condition. Other initial conditions were 
that x = 0 at y = 0.25. Tabulated values of x (at y = 1) 
for various values of A were typed automatically, as 
shown at bottom right of Fig. 20-12. 

y was maintained at a fixed value of 1. As each value 
of A was computed for a change in x, it was tabulated. 
After 6 tabulations, a larger change in x was ordered to 
obtain the solution more rapidly, as shown. Each com- 
puted and tabulated value is automatically reset into the 
computer to obtain the next computed value. 

Note that as x approaches 1, an infinite discontinuity 
exists at the point x = 1 (which is the desired result). 
The final value for A at the solution point (x = 1; y = 
1) is approximately 0.2563. 

The associated graph plotter can plot the curve of 
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Fig. 20-11. DDA connection for multiplication of two 
variables U and V. The third integrator sums U dV and 
V dU, which is d (UY). 


y vs x at any given value of A. Four such curves are 
shown bottom left in Fig. 20-12. The one at the far right 
is the desired solution. It is of interest to note that the 
computer can handle certain problems with singularities 
or discontinuities. 


Interation 


Each integrator is an adder which adds increments of 
areas. The process is as follows: Information required for 
each integrator is placed on the memory drum. Informa- 
tion on the drum is read from the drum into the integra- 
tor and summing circuits, and the result is placed back 
on the drum. If there are 108 integrators, there are 108 
positions on the drum for information. Each position is 
processed once per drum revolution; each processing is 
called an iteration. The speed of operation is 34 itera- 
tions per second. 


General Characteristics 


In addition to straight integration, the output of an 
integrator can usually be multiplied by some fixed con- 
stant. These integrators also can be used as “adders” 
and “decision integrators.” As “adders,” the integrators 
are used to sum the incremental changes of two functions. 
As “decision integrators,” a wide variety of discontinuous 
and nonlinear functions, such as square waves, sawtooth 
waves, etc. can be generated. A special use of the “deci- 
sion integrator” is as a “servo,” whereby the integrator is 
programmed to continually make a correction that tends 
to reduce an error. 

The setup of a problem on the DDA is similiar to that 
used on an analog computer. The highest-order derivative 
of the equation is frequently isolated from the others 
and assumed to exist. By repeated integration, the lower- 
ordered derivatives are obtained. The lower-ordered de- 
rivatives are combined according to the conditions of the 
equation to find the highest-order derivative. The result- 
ing closed loop is mapped in a manner similiar to the 


dU 


x 
Ay(t) [1+ 0.14y(t)] [1 + 0.02752y(t)] dt 


stalin f—yo) fA) 








Fig. 20-12. Typical data output as automatically typed 
by the DDA in the solution of integral given, Curve is also 
automatically drawn. 


hookups shown in Figs. 20-5 to 20-11. 

Just as with the analog computer, proper scaling is 
necessary to keep the magnitude of the variables and 
the time scale at useful values. On a coding sheet, the 
initial value of each integrator, and the numbers of the 
integrators whose output is used as inputs to this integra- 
tor, are shown. This information is then entered into 
the computer, the input source depending on the partic- 
ular DDA. In earlier models and in some equipments, the 
input is limited to manual control of keys on the control 
console. Later models, such as the Bendix D-12 and the 
G15D-DA1 combination, can read in punched paper tape 
or cards either for the initial problem or, at some given 
time in the computation, for later continuation of the 
solution. 

Computation is usually started by a switch after the 
problem is entered. Resetting the initial conditions per- 
mits rerunning the problem. Variations in the parameters 
of the equation can be manually made from run to run, 
or the DDA can be programmed to automatically per- 
form this operation. Where the DDA is used in conjunc- 
tion with a general-purpose computer, even greater varia- 
tions can be made. 

The DDA is finding increasingly wide application in 
the solution of engineering problems. Control applica- 
tions are many because ease of operation and simplicity 
of equipment are combined with excellent precision. The 
range of computation problems, both in the laboratory 
and in control applications, is being rapidly enhanced 
by DDA’s, used alone and in conjunction with general- 
purpose computers. 
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Table positioning is the most time-consuming 
operation in many metal-working operations. This 
tape-controlled numerical positioning system posi- 
tions the table in two coordinates to 0.001 inch. 


Numerically Controlled 


Positioning Table 


BERNARD RESNICK Advance Industries. Inc. 
and 


MILES HAYES Jones & Lamson Machine Co. 


NUMERICALLY CONTROLLED positioning 

table with two-stage hydraulic servo amplifiers 

permits workpieces to be automatically posi- 
tioned to accuracy of 0.001 inch before being drilled. 
The machine consists of three major parts: (1) Posi- 
tioning table proper consists of a work table on two 
sets of ways perpendicular to each other that position 
a workpiece anywhere in a horizontal plane with posi- 
tion-measuring lead screws and hydraulic power cyl- 
inders; (2) a standard Cincinnati-Bickford drill with 
manual controls is mounted above the positioning 
table; (3) a tape-reading electrical control system di- 
rects movement of the table to desired positions. The 
machine was built by the Jones & Lamson Machine 
Company; the tape-reading control system by Advance 
Industries, Inc. 

The controls (Fig. 1, left) consist of a manual con- 
trol box and a tape reader, One or the other is in con- 
trol of the machine depending on position of a Manual- 
Tape switch on the box. 


Positioning Table 


The table positioning accuracy is 0.001” in the two 
orthogonal directions perpendicular to the drill. After 
positioning the table, the operator then operates the 

drill using manual controls to fix spindle speed, feed 

Fig. |. Installation allows positioning work table speed, and depth. After the operator raises the spindle, 
quickly and automatically within 12" by 20" rectangle. he pushes a button, whereupon the table moves. the 
workpiece to the next location. The economic justifica- 

tion for such a machine is it (1) saves time and costly 

mistakes as compared with having the operator meas- 

ure and position the workpiece manually, (2) saves 

set-up time as compared with positioning by setting 
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Fig. 2. Schematic of position control system shows 
lead screw, differential valve, and power cylinder that 
moves the table. 


mechanical stops, (3) saves cost of jigs, and (4) per- 
mits flexibility for semi-automatic production in lot 
sizes as small as one piece. 

The table moves 12 inches to and from the operator 
(Y axis), 20 inches to right and left (X axis), and 
has a floating reference point. Zero, or any other 
reference number within the 12” x 20” rectangle can 
be set as a reference point. This is done by setting in 
zeros (or other reference numbers) for X and Y on 
manual switches, and hand cranking the table position 
to the desired table reference point. This enables one 
to make a tape for a workpiece without worrying about 
where it is to be located on the table. 

The table will only move forward and to the right 
from its zero point. These are the positive directions. 
It does not recognize or use negative numbers. Hence 
all operations must be made back of, or left of, the 
origin. 


Hydraulic Servos 


Each of the two movements, X and Y, is performed 
by a packaged servo and position-measuring system 
consisting of lead screw, hydraulic servo valve, and 
hydraulic piston. The lead screw is a position-measur- 
ing and controlling device only; it does not drive the 
carriage. Every angular position of the lead screw 
corresponds to some linear position of the carriage. 
When the lead screw is turned, a nut attached to the 
carriage at first remains stationary. Therefore, the 
lead screw makes a slight lengthwise movement. This 
increases (or decreases) the size of an oil-restricting 
orifice at the end of the lead screw, which causes the 
main hydraulic valve to admit or remove oil from one 
end of the hydraulic power cylinder whose piston 
moves the carriage in a direction to return the lead 
screw and valve to neutral (Fig. 2). 

This system gives two stages of hydraulic power 
amplification. The power piston is controlled by the 
valve V; and valve V in turn is controlled by a small 
force and a small motion from the lead screw. The 


TAPE RELAY SYNCHRO SYNCHRO 
READER TRANSLATOR STATORS ROTORS 





COARSE 
TO FINE 
SWITCH 
CIRCUIT 

















TAPPED 
TRANSFORMER 




















TACHOMETER 
STEPPING 

SWITCHES 

SERVO MOTOR 


LEAD SCREW 


Fig. 3. Block diagram of control system for X (or Y) 
direction. 


system is sensitive to lead screw movements of the 
order of 0.0001” and a few inch-ounces of torque on 
the lead screw will produce several thousand pounds 
force on the carriage. Because the lead screw does 
not touch the valve but only a moving film of oil, 
there is no end wear, almost no load on the lead 
screw, no screw wear, and no backlash. 


Electrical Control System 


The electrical control system converts code on a 
punched tape into rotational position of the lead screw, 
which is then converted by the hydraulic servo into 
linear position of the carriage. The major steps per- 
formed by the electrical system are as follows: 

A tape reader, consisting of electrical brushes, 
reads one line of tape (up to 26 holes), which gives 
desired position in inches to one-thousandth inch (5 
digits). 

The relay translator (Fig. 3) accepts the 5-digit 
signal from the tape reader and energizes appropriate 
relays. These in turn cause each of the five stepping 
switches to select any 1 of 10 possible positions on a 
tapped transformer. This causes the field of each 
synchro to be in one of ten possible orientations. 

As in any synchro, the rotor will have a signal in- 
duced in it unless it lies in the same direction as that 
of the field induced by the stator winding. Hence, 
there will be a signal induced in each rotor winding 
if that rotor is not in the position (of the possible 10 
positions) called for by the signal from the tape. 

The synchro rotors are geared to the lead screw so 
that 0.1” motion of the table equals 360° rotation of 
the finest synchro; 1” motion equals 360° rotation 
of the next finest synchro rotor; 10” motion equals 
360° rotation of the coarse synchro rotor. 

The signal from the coarse synchro is first sent to 
the amplifier via the coarse-to-fine switch circuit. This 
causes the table to be positioned within 10 inches. 
Next the signal from the medium synchro is sent to 
the amplifier; causing the table to be positioned with- 
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Fig. 4. Four synchros control 
position to tens, units, tenths, 
and hundredths, respectively. 


Fig. 5. Tape punch unit. > 


in 1.0 inch; the next synchro causes the table to be 
positioned within 0.1” ; the finest synchro within 0.01”. 

Note that the stator field of any one synchro calls 
for 1 of 10 possible positions. Note also that the rotor 
of each synchro receives a signal from the next lower 
channel, which in effect is the next least-significant- 
digit position signal. In effect, this divides each 36- 
degree sector (already established by the stator field) 
into 10 positions. In other words, the rotor of the 
second synchro in Fig. 3 will have zero signal induced 
in it only when (1) it lies in the 36-degree sector 
called for by its stator and (2) when it lies in the 
3.6-degree sector called for by the next-least-signifi- 
cant channel, This permits positioning to within 
0.001” with four synchros and five stepping switches, 
as shown. It also provides overlap between digits so 
ambiguity is impossible. 

6. The coarse synchro output is sent to the servo 
amplifier only if its error signal is significantly large. 
Otherwise, the medium coarse output is selected, if 
large enough, and so on. This is accomplished by put- 
ting one input through a nonlinear resistance composed 
of two rectifiers back-to-back, and comparing it with 
the finer input through a linear resistance. If the 
coarse signal is large it is selected; if small it is re- 
jected. 

7. The selected rotor output, representing the error 
signal, is sent through a vacuum-tube servo amplifier 
to a servo motor geared to the lead screw, driving the 
lead screw home to the desired position. A tachometer 
on the same shaft as the servo motor stabilizes the 
servo amplifier. 
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Tape 

The tape is a 4” wide perforated strip of Mylan 
with space for 32 holes to be read in parallel at one 
time. It is punched by means of a simple hand punch 
shown in Fig. 5. All tapes are prepared away from 
the machine so there is no interference with drilling 
operations. Tapes are folded flat and filed away until 
needed, It takes a programmer about 5 minutes per 
drilled hole, on the average, to prepare a tape. 

An average tape contains 50 lines and makes a loop 
with 1-foot diameter. The longest tape which has been 
needed so far had 370 lines. This was for a workpiece 
which required 63 holes with several operations on 
each hole. 


Drill Controls 

Drill controls are manual and conventional, con- 
sisting of a spindle speed selector, feed rate selector, 
combined manual and automatic control handle for 
depth of feed, and a forward-neutral-reverse lever. 

No attempt has been made to put drill controls or 
“Magic Chuck” under tape control, but it would be 
relatively simple, thus making drilling and drill- 
changing fully automatic. Positioning under the drill, 
the most time-consuming operation, is best suited for 
automatic tape control. 


Conclusion 
This machine appears to fill a rather simple but 
basic need in industry; namely, to quickly and auto- 
matically position a workpiece to an accuracy of 
+ 0.001” without jigs, and to do this economically 
with any lot size down to a single piece. 
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SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless steel 
or other non-magnetic material. This pipe 
section is lined with Kel-F® or other insulat- 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage which 
is recorded in desired flow units by Dynalog 
Electronic Recorder or Controller. 


REG U S PAT. OFF 


FOXBORO COMPANY, 


0) 'd 510) 54 


@ Adds no pressure drop — 
nothing inside pipe to interfere 
with fluid flow. 

®@ Measures fluid velocity directly. 

@ Overall accuracy better than 
1% of range over entire scale. 

® Uniform flow scale. 

© Full accuracy sustained even on 
liquids other meters can’t handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

@ Easy range change — either by 
Multi-Point Switch or range coil 
replacement, as preferred. 


@ 1” to 36” sizes standard — larger 
sizes as required. 





FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe — no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 

Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 

Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as beer, sand-and-water, rosin size, rock-and-acid 
slurry, viscose, and highly corrosive liquid detergent. Find out how 
this precise, troublefree flow meter can help your processing. Write 
for Bulletin 20-14A. 


466 NEPONSET AVENUE, FOXBORO, MASS. U.S.A. 


Foremost in 
FLOW METERING 


UNITED STATES, CANADA, AND ENGLAND 


For more information circle 70 on inquiry card. 
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FACTORIES 





, a can mount the trans- 


mitter at the point of mea- 
surement, either indoors or 
out. A sturdy, weather-proof 
aluminum cover protects all 
working parts and adjust- 
rents. 





























= view of the trans- 
mitter shows the accessibility 
of all parts. Span and zero 
adjustments are easy to 
make, and no changes of 
parts are required. 








only the 
TEL-0-SET transmitter- 


gives you full rangeability 








without changing parts 









re) 





y Tel-O-Set transmitter offers complete versatility. This highly accurate 
force-balance instrument measures temperature, gage pressure or absolute pressure, 
and transmits a proportionate output signal to a receiver or controller. It requires 
only one thermal system and one pressure system for all ranges, and 

changeover from temperature to pressure measurement is extremely simple. 









You can adjust the span to any values between 20 and 150 psi, or 50 F and 400 F. 
And you can shift the span to cover any part of the overall transmitter 
range . . . from 40 to 600 psi, or from —375 to 1000 F . . . without changing parts. 











The Tel-O-Set transmitter is unmatched in performance. It’s just as 
accurate at small spans of 20 psi and 50 F as at wide spans of 150 psi and 400 F. 
It responds swiftly to changes in temperature or pressure to give you control 

within close tolerances. It’s effectively compensated for ambient temperature and 
pressure, and fully protected against the effects of vibration. 












While offering the best in transmitter performance, the multi-purpose Tel-O-Set 
saves you the expense of stocking an assortment of thermal and pressure 

systems or spring assemblies . . . and simplifies the training of your operators and 
maintenance men. 












Get complete details on Tel-O-Set transmitters . . . and related Tel-O-Set 
miniature indicators, recorders and controllers . . . from your nearby Honeywell 
sales engineer. Call him today . . . he’s as near as your phone. 











MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario. 






@ REFERENCE DATA: Write for Specification $1003-1. 


H Honeywell 


BROWN INSTRUMENTS 


Fut wv Coitttol 






Maintenance engineering 


You can arrange to have a Honeywell service engi- 
neer visit your plant at regular intervals to inspect, 
clean, and adjust your instruments and controls. He’s 
factory-trained and field-experienced in keeping good 
instruments in top operating condition. If an emer- 
gency should arise, a phone call will bring a Honey- 
well service engineer to your plant in a hurry. 


Spare parts, in a rush 


A Honeywell branch office near you can be your 
storeroom for standard parts .. . in addition, the 
Parts Depot in Philadelphia carries a complete stock 
of all normally used parts. With Honeywell stocking 
your spare parts, you save storage and inventory 
control costs. Most shipments are made within 24 
hours after orders are received. 





Practical service training 


The tuition-free Honeywell Training School teaches 
your instrument technicians the most up-to-date 
maintenance methods, fits them for the kind of prob- 
lems they may encounter on the job. Intensive 
courses range from two to fourteen weeks. 








Application engineering 






Experienced Honeywell application engineers know your industry and 
processes. They design complete systems of instrumentation, reducing 
the work of your own engineering staff. From the broad Honeywell 
line, they recommend instruments that are exactly right for the job. 
And because Honeywell supplies all types of instruments, recom- 
mendations are made without bias. Service engineers will, if needed, 
help with installation and startup of your system. 







big extra you get with 
Honeywell instrumentation 









Honeywell offers you far more than instru- specialists is an important plus-value of Honey- 










ments. You get service whenever and wherever well instrumentation. Your local Honeywell 
you need it . . . service that begins when you sales engineer has all the facts on this service 
first decide you need instruments, and con- as it relates to your instrumentation needs. 
tinues long after they’re installed. This service Give him a call . . . he’s as near as your 
is always conveniently close at hand, for there phone. 

are more than 110 Honeywell sales and service MINNEAPOLIS-HONEYWELL REGULATOR Co. 
centers located strategically throughout the lndateial Division, Warae-and Windrim 
U.S. and Canada. Avenues, Philadelphia 44, Pa.—in Canada, 






Prompt, competent service by nearby field Toronto 17, Ontario. 


Honeywell 



















The Quik-Konnect Components consist of 
(left to right) cable clamp, jack, plug, and tube 
connector, and (above) jack panel which can 


be mounted in conduit box or control panel. 


Quik-Konnect jacks and plugs are marked 
with identification of insert alloy. Plug points 
are of different diameters for negative and 
positive poles, to prevent improper connection. 


Honeywell’s new Quik-Konnect 


Thermocouple Components 


cut installation time 75% 


... available through your 


Only the terminal cover at the rear of the con- 
nector need be removed during connection 


of wires. 


ITH these new Quik-Konnect Components you 

can make single, multiple or selective manual 
connection of a group of couples to an instrument. 
No handling of small parts. No confusing snarls of 
loose wire. 


All assemblies are integral units. You can use them 
for quick extension wire connections in a laboratory 
or test cell, or for convenience and certainty of 
proper connections in permanent or semi-per- 
manent installations. 


Plug and jack assemblies have inserts or points made 
from the thermocouple alloys to which they should 
be connected. Available in four standard T C com- 
binations. For complete details, call your nearby 
HSM (Honeywell Supplies Man). He’s as near as 
your phone; or write for S005-1 specification sheet. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., I[n- 
dustrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


(INN EAP OLIES 


oneywe 


GROWN ItNSTR UM EN TS 


*Trade name of Minneapolis-Honeywell Regulator Co. 
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~eehas the appearance and performance you need 


Looking for something new, something better, to control or limit the pres- 
sure of air, gas, oil? Use this new Honeywell Industrial Pressure Switch 
. designed to complement the most attractive equipment or panels. . 
constructed to give lasting performance in the most rugged applications. 
Use it to make your equipment more automatic, improve your system, 

provide trouble-free service. 


Here are the facts you'll want to know: 


Designed for flush or surface mounting 
Die-cast case is dust and corrosion resistant 
Visible mercury switch position (SPST or SPDT) 
Front-of-case set-point and differential adjustment 
Selection of pressure ranges to 3000 psi 
Specifically designed and constructed for industrial 
use... !5” pipe connection 

e Available in explosion-proof construction 


For complete data, a consultation on applications, prices for any quantity 

. get in touch with your local Honeywell sales engineer. He’s as near as 
your phone. MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Divi- 
sion, Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


MIinneE&barP OLS 
@ REFERENCE DATA: Write for Specification sheet $1011-3 H Honey well 


‘New Honeywell Industrial Pressuretrol’’ 
BROWN a 
e o 
Touts we Covittols 
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UPDIKE AND GRAY WARD, undergraduate tech- 
nician, operate the HETAC (Heat Exchange Tran- 
ient Analog Computer), a passive-network analy- 
zer built at the University of Virginia. A specialized 
analog computer for solving kinetic equations and 
a simulator for reaction equipment have also been 
built for Experiment Station project sponsors. A 
general-purpose analog computer is now being 
nstalled. 


ORVILLE HARRIS, CENTER, DIRECTOR of the 
University of Virginia Engineering Experiment Sta- 
tion, examines the new molecular beam analyzer 
for the study of MASER nozzles and focusers, 
which has an accuracy of one part in a million 
million. Also pictured are Robert L. Ramey, right, 
assistant project director, and Kenneth L. Hayes 
project engineer. This work is being done for the 
Army Signal Corps. 








mts RR ede. 





PREGA. AE at 
‘SRE RMR ae 


University 
Research ——— 


t 2a 


DR. C. E. SCHWARTZ, ASSISTANT PROFESSOR 
of Chemical Engineering, operates a fluid flow 
and metering demonstrator which includes a ro- 
tameter, an orifice, a Venturi, and a weir box. The 
pressure drop and friction drop in pipe and fit- 
tings are indicated on piezometer tubes and in- 
verted manometers on the board at the rear. 














UNDERGRADUATE STUDENTS MONITOR op- 
eration of a bubble-cap distillation column in the 
Unit Operations Laboratory. Equipment in this im- 
portant instructional laboratory is instrumented 
to simulate good industrial control practice with 
flowmeters, temperature recorders, pressure con- 
trollers, remote tank level indicators, a continuous 
hydrometer, and thermometers and sampling 
points on each plate. 


On pages 1071 and 1075 you met Dr. Otis 
L. Updike of the University of Virginia. Here 
are some glimpses of the extensive instru- 
mentation included in the research and edu- 
cational activities of the University. 


eral portable instrument stands in one of the in- 
dividual graduate laboratories on an Experiment 
Station project 


GRADUATE STUDENT J. A. ROLSTON uses sev- » 


Instrumentation 


AN EXPERIMENT STATION RESEARCH engineer 

runs tests with a drying tunnel in a project involv- 

ing development of a new method of monitoring > 
moisture content of fibrous solids. The recorders 

used are mounted on portable stands for general 
laboratory use. 
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Fig. |. The instrument industry dollar volume, as defined 
by the Census of Manufactures. Gray columns are estimates. 


Industry 


An Economic Report by Richard Rimbach 


N THE January 1954 issue of Instruments & Auto- 

mation, the writer presented a report on “The Instru- 

ment Industry—today and tomorrow.” This report 
was the first in the nation to reveal that the Instrument 
Industry was a multi-billion dollar industry. Recently 
an unusual number of requests have been received for 
production information on the instrument industry. 
It was therefore decided to analyze and report in detail 
the latest data from the Census of Manufactures, the 
most authoritative source of economic facts. 

The most recent Census of Manufactures was made 
for the year 1954, but the final report of this Census 
will not be available until next year. Preliminary re- 
ports have been issued by the Department of Com- 
merce and the data for 1954, in the following tables, 
have been taken from these preliminary reports. 


Code Classifications 


The Instrument Industry includes the following 
S. I. C. Code Classifications of the Census of Man- 
ufactures: 


S. Il. C. Code No. 3576—The Scales and Balances 
Industry represents manufacturing establishments en- 
gaged primarily in the manufacture of weighing de- 
vices of all types, including those with automatic 
computing mechanisms and coin-operated scales. Im- 
portant products of this industry are industrial scales, 
commercial scales, household and person weighing 


Vol. 30 





(Publisher) 


scales, maiiing and parcel post scales, railroad track 
and motor truck scales. as well as laboratory precision 
balances. 

S. 1. C. Code 3586—The Measuring and Dispensing 
Pumps Industry represents manufacturing establish- 
ments engaged primarily in the manufacture of meas- 
uring and dispensing pumps including those used in 
service and filling stations for dispensing gasoline, oil, 
and grease. 


S. I. C. Code 3613—The Electrical Measuring Instru- 
ments Industry represents manufacturing establish- 
ments engaged primarily in the manufacture of pocket. 
portable, panelboard, and graphic recording instru- 
ments for measuring electricity (such as voltmeters, 
ammeters, wattmeters, watt-hour meters, demand me- 
ters), and other meters and indicating instruments. 
Also included are companies primarily manufactur- 
ing meter transformers and analyzers for testing the 
electrical characteristics of internal-combustion en- 
gines, radio apparatus, etc., and instruments for in- 
dicating, measuring and recording electrical quantities 
and characteristics. 


S. I. C. Code 3811—The Scientific Instruments In- 
dustry represents manufacturing establishments en- 
gaged primarily in the manufacture of laboratory, 
scientific, and engineering instruments such as nau- 
tical, navigational, aeronautical, surveying, drafting, 
mathematical instruments, and instruments for lab- 








Table 1. Annual Dollar Volume of 
Instruments Shipped As Reported By 
The Census of Manufactures 


Product with Sales in Thousands of Dollars 
Industry Code in Parenthesis 1954 1947 1939 


Scales & Balances (3576) 59,343 51,489 14,350 
Measuring & Dispensing 

Pumps (3586) 84,901 95,448 44,286 
Electrical Measuring 

Instruments (3613) 
Scientific Instruments (3811) 
Mechanical Measuring 

Instruments (3821) 
Optical Instruments & 

Lenses (3831) 


157,453 41,979 
107,445 42,251 


345,389 
620,427 


845,342 425,277 89,-80 


121,814 55,134 8.690 
Photographic Equipment (3861) 772,531 428,531 133,052 
Watches & Clocks (3871) 297,889 332,520 81,475 


Totals 3,147,636 1,653,297 455,463 


Note: Total for 1954 is increased further by amounts shown in 
Table 3. 








Table 2. Average Number of Production 
Workers, as Reported by 
The Census of Manufactures 


Product with 
Industry Code in Parenthesis 1954 1947 1939 


Scales & Balances (3576) 4,100 4,900 2,839 
Measuring & 

Dispensing Pumps (3586) 5,900 8,900 5,054 
Electrical Measuring 

Instruments (3613) 24,200 16,100 6,976 
Scientific Instruments (3811) 29,700 13,500 6,529 


Mechanical Measuring 
Instruments (3821) 47,700 46,700 15,075 


Optical Instruments & 
Lenses (3831) 9,400 6,700 2,209 


Photographic Equipment (3861) 41,200 42,400 16,434 
Watches & Clocks (3871!) 20,300 30,200 17,335 


Totals 182,500 169,400 72,451 





oratory work and scientific research (except micro- 
scopes and telescopes which are in Industry 3831 
Optical Instruments and Lenses). 


S. |. C. Code 3821—The Mechanical Measuring In- 
struments Industry represents manufacturing establish- 
ments engaged primarily in the manufacture of mech- 
anical instruments for indicating, recording, measur- 
ing, and controlling temperature, pressure, mechanical 
motion, rotation, flow, liquid level, humidity, density, 
acidity, alkalinity, and combustion; dial pressure 
gages: physical-property testing apparatus such as 
hardness, tension, compression, torsion, ductility, and 
elasticity testing apparatus; and instruments for house- 
hold and office such as thermometers, barometers and 
rain gages. 


S. |. C. Code 383!1—The Optical Instruments anJ 
Lenses Industry represents manufacturing establish- 
ments engaged primarily in grinding optical lenses and 
prisms and in manufacturing microscopes, telescopes, 
field and opera glasses, and related optical equipment 
such as refractometers, spectrometers, spectroscopes. 
colorimeters, polariscopes, and optical measuring in- 


Table 3. Annual Dollar Volumes of 
Instrument Products, Not Included in Table 1, 
With Seven-Digit Codes, as Reported by The 

Census of Manufactures 


Product 
Code Value of Shipments 


Classification in Thousands of Dollars 
Number Product Group 1954 1947 


3229065 Scientific and laboratory glassware 23,785 21,273 
3229069 Other technical glassware, except 

electronic tube blanks 932 2,693 
3229071 Industrial glassware (including such 

products as gage glass, instrument 

faces, machine parts, glass knobs, 

meter covers, pumps, battery jars, 

etc. 16,294 
3545200 Precision measuring tools, not speci- 

fied by type 6,828 
3545211 Comparators 4,517 
3545221 Gage blocks 1,890 
3545231 Micrometers 3,835 
3545241 Calipers and dividers 1,107 
3545251 Gages 62,180 
3545261 Dial indicators 7,198 
3545298 Other machinist's precision tools 22,478 
3571061 Counters and counting devices 17,981 
3591131 Automatic diaphragm actuated reg- 

ulated valves 38,954 
3591133 Float actuated automatic regulating 

valves 4,166 
3591135 Other automatic regulating valves 38,726 
3591137 Compressed gas cylinder valves 4,432 
3616127 Time switches 7,898 
3616129 Other switches (excluding snap, tog- 

gle, push, etc. but including meter 

service equipment, other than me- 

ter mounting and test devices 12,018 
3662111 Electron tubes, cathode ray, TV pic- 

ture tubes 
3662211 Other cathode ray tubes (including 

oscilloscopes, camera pick-up 

tubes, monoscopes, storage tubes, 

iconoscopes, and orthicons 16,159 
3693117 Industrial X-ray units 3,285 


Totals 507,530 


212,967 


*Not available. Was reported as part of a larger group 





struments. (Those engaged in manufacturing sighting 
and fire control instruments but not engaged in man- 
ufacturing optical components are in 1941, Sighting 
and Fire Control Equipment. ) 


S. 1. C. Code 3861—The Photographic Equipment In- 
dustry represents manufacturing establishments en- 
gaged primarily in the manufacture of photographic 
apparatus, equipment and supplies. Important products 
of this industry include apparatus such as still cam- 
eras, motion-picture cameras, projection apparatus, 
photocopy and microfilm machines; equipment such 
as plate and film holders, tripods, film reels, develop- 
ing tanks and machines, enlargers, and motion-picture 
screens; and supplies such as sensitized film paper and 
plates, and prepared developers, fixers and _ toners. 
Parts, attachments, and accessories for photographic 
apparatus and equipment (except lenses for sale sep- 
arately) are also included. 


S. |. C. Code 3871—The Watches and Clocks Industry 
represents manufacturing establishments engaged pri- 
marily in the manufacture of clocks (including elec- 
tric), watches, mechanisms for clock-work-operated 
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Table 4. Annual Dollar Volume of Products of Industries Covered in Table 1, Reported by Seven 


Digit Codes, (000 Dollars Omitted) 1954 


1947 





3576011 
3576021 
3576023 
3576025 
3576027 
3576029 
3576071 
3576081 
3613111 
3613115 
361312! 
3613131 
3613135 
3613141 
3613151 


3613160 
3613200 
3613211 
3613215 
3613221 
3613227 
3613233 
3613239 


3613245 
3613251 
3613257 
3613263 
3613269 
3613281 
3613298 
3613300 
3613311 


3613313 


3613315 
3613321 
3613331 
3613335 


3613345 
3613351 
3613361 
3613371 
361338! 
3613385 
3Bttitt 
3811198 


3811211 
3811311 


3821111 
3821211 
3821231 
3821298 
3821311 
3821313 
3821315 
3821321 
3821331 
3821341 
382135! 


3821398 
3821611 
3821411 
3821498 
3821511 


3831011 
3831031 
383105! 
3831053 
3831071 


3831098 
3971131 


3871161 


3871165 


Railroad track and motor truck scales 

Bench and portable industrial scales 

Built-in industrial scales (including floor and dormant) 

Predetermined-weight industrial scales 

Automatic weighing and filling scales 

Miscellaneous industrial scales (including special purpose, crane, suspension, tank) 


» Laboratory precision balances 


Parts for scales and balances 

Single phase A. C. watt-hour meters 

Polyphase A. C. watt-hour meters 

Combined watt-hour and time switch meters 

Single phase combined watt-hour and demand meters 

Polyphase combined watt-hour and demand meters 

Demand meters (including KW and KVA)} 

Other electrical integrating meters including D. C., watthour meters, ampere-hour 
meters, and other miscellaneous integrating instruments not included in above 

Parts for integrating meters, electrical type sold separately 

Test equipment for testing electrical, radio and communication circuits, and motors 

Oscilloscopes, high frequency types, designed primarily for radio testing 

Other types of oscilloscopes and oscillographs 

Volt-ohm-milliammeters 

Electronic volt-ohm-milliammeters 

Resistor, capacitor, and inductor measuring equipment 

Analyzers for testing characteristics of internal combustion engines and auxiliary 
equipment 

Tube characteristic measuring instruments for receiving tubes 

Micro-wave test equipment 

Signal generators 

Broadcast transmitter test equipment 

Radio frequency measuring equipment 

Parts for test equipment sold separately 

Other test equipment 

Other electrical measuring equipment, not specified by kind 

Panel type instruments, normal size 4 1/2" and smaller. Initial accuracy within + 
2% of full scale deflection for all types except rectifier types which shall be 
within + 5%. Excluding instruments for use on motor vehicles and aircraft 

Panel type instruments, nominal size larger than 4 1/2" including all exploded 
types. Initial accuracy within + 2% of full scale deflection for all except rec- 
tifier types which shall be within + 5%. 

Panel types for use on aircraft only (for measurement of electrical quantities only 
including ammeters, voltmeters, volt-ammeters, watt-varmeters, etc.) 

Switchboard type instruments 4 1/2" nominal size and larger with accuracy within 
+ 1% of full scale 

Industrial portable ammeters, voltmeters, wa‘t-varmeters, etc., including hook-on 
and split core current measuring types 

Laboratory portable instruments—with accuracies within + 1% up to 1/10% of 
full scale and better, all case sizes 

Other indicating instruments, except motor vehicle and test equipment 

Instrument relays—all types 

Recording instruments, not including control types 

Parts for indicating and recording instrumenis 

Instrument, meter and tripping transformers (current and potential) 

Ammeters and voltmeters for motor vehicles 

Aircraft flight instruments and automatic pilots 


8,369 


2,155 


20.478 


Other aircraft, nautical, and navigational inst-uments 
(included in 3811311) 


Surveying and drafting instruments and apparatus 17,99 


Other scientific instruments and laboratory apparatus (Excluding electrical quantity 

measuring instruments, and industrial process instruments). 86,594 
Aircraft engine instruments 80,257 
Gas meters, integrating, nonelectrical type 37,840 
Water meters, integrating, nonelectrical type 37,298 
Other liquid meters (except electric), including gasoline dispensing 31,036 
Thermometers, industrial and laboratory, glass stem and bi-metal 11,347 
Thermometers, clinical, glass stem and bi-metal 6,320 
Thermometers, household 6,808 
Temperature instruments, other than thermometers 55,268 
Pressure and vacuum 44,901 
Fluid flow and liquid level 39,927 
Physical properties testing and inspection equipment, including hardness, strength 

of materials, wear, abrasion, and similar testers . 19,472 
Other industrial process instruments 87,475 
Other and not specified mechanical measuring instruments 51,022 
Speedometers for motor vehicles 28,774 
Other motor vehicle indicating instruments, except electric (fuel level, oil pressure, etc.) 47627 
Automatic temperature controls, activated by pressure, temperature, level, flow 

time, or humidity [including pneumatic controls) of the type principally used as 

components of air-conditioning, refrigeration, and comfort heating 259,970 
Photographic and projection lenses and prisms, for sale separately 31,178 
Field glasses, prismatic and non-prismatic; terrestrial and celestial telescopes 9,741 
Microprojectors, and photomicrographic equipment 977 
Microscopes 6,854 
Optical measuring instruments (refractometers, colorimeters, spectrometers, spec- 

raphs, spectrophotometers, polariscopes, contour projectors metallographic, etc.) 20,719 
Other and not specified optical instrument, lenses, parts and accessories 52,345 
Clocks, complete, including tower, street, master magnet operated secondary 

clocks, chronometers, etc. 2,841 
Electrical timing mechanisms, not for timepiece use, including interval timers, 

driving, recording, time switch, and other devices, but excluding time record- 

ing and time stamp machines 24,512 
Spring wound timing mechanisms, with limitations noted in 3871161 10,012 


19,658 


67,309 

4,992 
22,459 
23,246 
17,557 
12,549 

5,360 

4,051 
44,120 
27,535 
19,211 


13,402 
42,141 
48,519 
11,433 
28 062 


100,640 
21,087 
4,293 


29,754 


1,854 


6,791 
$,245 








NUMBER OF ADVERTISING PAGES 











39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 


Fig. 2. Number of advertising pages in I&A vs year. 


devices, and clock and watch parts. This industry in- 
cludes establishments primarily engaged in assembling 
clocks and watches from purchased movements and 


cases. 


Annual Dollar Volume 


Table 1 reports the Annual Dollar Volume of Instru- 
ments shipped in the years 1939, 1947 and 1954, as 
reported by the Census of Manufactures. 

Actually the annual dollar value of instrument in- 
dustry shipments is much greater because many prod- 
ucts which belong in this field are not reported in 
the S. I. C. Codes in Table 1, but are included in 
larger classifications in other industry codes. In the 
1954 Census the products were broken into a greater 
number of products in each industry, so that some 
of these instrument products can be picked up. 

Table 3 shows the annual shipment in dollars of the 
seven-digit-code products which should be included in 
Instrument Industry but which are not included in 
Table 1. 

In Table 4 are listed more detailed breakdowns of 
seven-digit product codes included in the four-digit 
industry codes reported in Table 1. The following 
products are not included in the tabulation because 
they fall in larger classifications and cannot be located 
in the Advance Reports: 


1. Electronic computing and related machines* 

2. Electrical control apparatus including electronic 
inspection and gaging devices and positioning 
controls 

3. Recording chart paper not sold by instrument 
manufacturers 


*Fortune reported recently, “‘Business computers are the industry's 
hottest new commercial product. Twenty companies are now in the 
digital computer business, which was zero in 1951. Volume is now 
about $250 million, and growing enormously.” 








Table 5. Number of New-Product Items 
Reported Annually In The New Instruments 
Section Of Instruments & Automation, 
and Number Of Companies In Field 


Year Products Companies 
1928 84 
1929 106 
1930 133 
1931 233 
1932 283 
1933 308 
1934 311 
1935 306 
1936 317 
1937 313 
1938 370 
1939 363 
1940 291 
1941 246 
1942 266 
1943 280 
1944 312 
1945 393 
1946 647 
1947 660 
1948 636 
1949 798 
1950 1063 
1951 791 
1952 114] 
1953 1675 
1954 2304 
1955 1900 
1956 2068 


* Includes companies formerly in the Instrument Manufacturing 
Buyers’ Guide. 





Interest in the instrument industry continues to 
increase rapidly. Many new companies have been or- 
ganized and many larger corporations have purchased 
companies in this field. Since the first economic report 
in /&A, published in 1954, four new publications in 
this field have been started in the United States. There 
are now 8 magazines in this field in the United States. 
The number of publications in the world outside the 
United States has increased to 24—Australia 1, Eng- 
land 8, France 3, West Germany 4, East Germany 1, 
Hungary 1, Italy 2, Poland 1, Rumania 1, Russia 1 
and Switzerland 1. 

The number of companies in this field has also 
increased as shown in Table 5. 


Exhibits and Expositions 


Another measure of the increased 
growth of the instrument industry is the increase in 
the number of national and international exhibits and 
expositions devoted to this field. The First Instrument 
Show in the United States was started by the writer 
in 1946. The first British Instrument Show was put 
on in London in 1951. The first Automation Show 
was arranged by the writer in 1954. The first Instru- 
ment Show in West Germany will be held this year. 


interest and 


The Future 
A healthy and rapid growth can be predicted for 
the instrument industry. The industry may exceed an 
annual dollar volume shipped in 1967 of $15 billion. 
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Combined Analog and Digital Systems 


HERE are several factors which can make it ad- 
visable to combine analog and digital techniques 
and equipment in a single system, or in the simulation 
of a system. 
However, as for all good things you must pay a 
price! 
This discussion considers some of the factors that 
can make a combined system desirable; some aspects 
of cost: and some of the ways a combination might be 


accomplished. 


Relative Advantages 

Needless to say, both analog and digital equipment 
have their advantages and limitations, many of which 
are well recognized. Analog systems are generally 
considered to be fast and rather inaccurate. They are 
particularly well adapted to handling differential 
equations, and are good for systems requiring empiri- 
cal manipulation. 

It is often said that digital computers are slow but 
capable of an accuracy limited only by the number of 
digits they are designed to handle. They are well 
adapted for solving algebraic equations, and for ap- 
plications where their capabilities can be time-shared 
between different operations. Their time scale is not 
fixed, but is a function of the number of computations 
which must be made, which means that it is not al- 
ways possible to do a digital simulation in real time. 

In passing we would like to comment on two of 
these popular ideas: Analog computers are not in- 
herently fast; in fact they usually have a rather limited 
hand-width. The over-all speed of the analog computer 
results from the fact that the components operate in 
parallel. Digital computers with an equivalent number 
of specialized arithmetic units operating in parallel 
might be as fast. And digital computers are not in- 
finitely accurate. They are precise in that they will 
present the same discrete answer time after time. but 
that answer might not be accurate: round-off and 
truncation effects introduce errors which can be seri- 
ous if their presence is ignored in the problem setup. 
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Why Combine Techniques? 


Why combine analog and digital components in a 
single system? Why not decide which is better for 
your purpose and stick to it? Perhaps you should. 
Conversion is costly, and the benefits to be derived by 
combining equipments will have to outweigh this cost. 
However, there are many factors which might do this, 

Most physical systems are inherently analog. In- 
dustrial processes, guided missiles, and other systems 
involving continuous variables are, by definition, ana- 
log. Justification for a combined system, therefore, 
usually amounts to justifying the use of digital sub- 
systems or components in otherwise analog systems. 
This is not difficult because there are several kinds of 
operations for which digital techniques and equipment 
are better suited than analog. 

Accuracy has been mentioned, but deserves further 
consideration. Accuracy is not just something that 
is nice to have because your ideas of how much error 
you can stand are fuzzy, so you don’t want to take a 
chance; there are applications where accuracy is an 
absolute necessity, as for instance those which depend 
on small differences of large quantities. 

Integration with respect to variables other than 
time, matrix rotation, multiplication and division by 
variables, and the generation of functions of one or 
more arbitrary variables are other areas in which 
digital computers excel. Furthermore, digital comput- 
ing components are particularly well suited for time- 
sharing between different operations. 

Although most combined analog and digital systems 
are justified by particular characteristics of digital 
equipment which make it necessary or desirable to in- 
clude it in an otherwise analog system, the reverse is 
sometimes true; some combined systems result from 
using analog components in otherwise digital systems. 
Perhaps the reason that this does not happen more 
often is that there are comparatively few inherently 
digital systems: business accounting systems and other 
data-handling systems constitute the greatest excep- 
tions. Analog display systems are sometimes used with 





Detailed analysis of the largest combined analog-dig- 
ital system yet undertaken gives qualitative and quan- 
titative answers to the basic questions of why, when 
and how such combined systems should be used. 


—Why, When, and How 


these and thus combined systems result. Digital simu- 
lation with analog display would be another example 
of this kind of combined system. 


Simulation of a Weapon System 


In the area of simulation there are other reasons for 
considering a combined system. If a complex system 
is to be simulated, there will probably be some opera- 
tions which can best be handled by analog and others 
by digital components. Convair found this to be the 
case when they began the detailed simulation of an 
entire weapon system. 

Some facts were rather obvious from the start: It 
was imperative that the simulation be done in real time 
to allow inclusion of weapon system hardware, and to 
conserve operating time. This ruled out an all-digital 
simulation because the large number of individual 
computations could not be made fast enough, and be- 
cause analog equipment would be necessary to con- 
nect to some of the weapon system components which 
were to be included. An all-analog simulation was 
ruled out by accuracy requirements, particularly with 
respect to the navigational problem. 

Clearly a combined simulation was necessary to ful- 
fill the requirements, but as no such large-scale com- 
bined simulation had ever been attempted, there were 
many questions to be answered. Chief among these 
were which parts of the simulation should be analog 
and which digital, and what performance specifications 
would be necessary for the analog-to-digital and 
digital-to-analog conversion equipment? To answer this 
would require detailed consideration of the effect of 
inaccuracies which would be introduced by the analog 
equipment, and of the amount of computation the 
digital computer would be able to handle within the 
time limitations imposed by real-time simulation. Also 
requiring special consideration were the effects which 
would be introduced by sampling the analog data to 
be digitized. Sampled data systems have certain pecu- 
liarities which must be taken into account: Delays are 
introduced that must be either tolerated or compen- 


sated by prediction techniques which require addi- 
tional computer time or equipment. 

To determine the effect of these and other factors a 
study was instigated at Convair in the summer of 1954 
to determine the optimum functional distribution of 
analog and digital equipment, and to establish the 
performance specifications for the conversion equip- 
ment. Dr. Robert M. Leger. who was later joined by 
Jerome L. Greenstein, made the study under the di- 
rection of Dr. W. H. Schwidetzky, and some very in- 
teresting and significant conclusions were reached.” * 

The basic concept underlying the study was that 
insofar as practical, analog subsystems and compon- 
ents of the weapon system would be simulated by 
analog equipment, and digital by digital. lf this could 
be done throughout, conversions would have to be 
made in the simulation only when they were made in 
the physical system; and it would seem that the 
analog, digital, and conversion equipment used in 
the simulation would have to be little or no better than 
that designed for the weapon system, Analog errors 
would be introduced only in the simulation or parts 
of the system subject to similar analog inaccuracies. 
The digital computer would have to do no more com- 
putations than the digital system components, and 
sampling and conversion effects would influence both 
systems in the same way. 

Unfortunately, exceptions had to be made. As the 
simulation was intended for test purposes, it, like other 
test equipment, would have to be substantially more 
accurate than the system under test. As an example, 
the range of the missile would be an analog quantity 
generated by an analog subsystem, the missile. The 
missile travels through space according to the equa- 
tions of motion, all variables of which are analog 
quantities. But in the simulation it would be necessary 
to know the range more accurately than analog equip- 
ment would be able to generate it. Therefore. it was 
necessary to compute it digitally. 

Another type of exception may arise where certain 
operations can be performed more efficiently by digit- 
al techniques. For instance, if a missile is rolled and 
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Table 1—ADDAVERTER (Analog-Digital, Digital-Analog Converter) Specifications 


. Static error + 0.1% of actual voltage or + | millivolt (whichever is larger) 


. Dynamic error + 0.1 millisec timing uncertainty; 0.5 millisec time constant 


_...A-D 10 millisec max; D-A 4 millisec max. 
..A-D | to 20 per sec; D-A | to 100 per sec. 


. Conversion time 

. Repetition rate for any one channel 

. Time for presentation to and assimilation from the digital 
computer 24 microsec/word max. 

. Analog sampling -by command of digital computer or external timer, individually or 
simultaneously with a simultaneity of 0.1 millisec 

. Analog interpolation hold last analog value until presentation of new value 

+o operate with specified digital computer 

-+ 100 volts 

binary, 18 bit, complement negative 


..A-D 15; D-A 10 


. Digital logic 
. Analog voltage range 
. Digital word structure 


. Number of channels 


receives a pitch or yaw command, the missile solves 
the equations of motion, with all of the cross-coupling 
terms, very nicely because of its built-in character- 
istics, But the analog-computer set-up required to do 
this is complex and a source of accuracy and reliabili- 
ty problems. It may thus be advisable to transfer some 
of the more awkward of these calculations to the 
digital computer if this can be done within the other 
constraints of the problem such as digital computing 
time, frequency response, and inclusion of hardware. 
It is also conceivable that there might be exceptions 
in the opposite direction—i.e., some analog equipment 
might be used to simulate digital system operations. 

Usually, if a digital computer is to simulate a con- 
tinuous feedback system, an output value must be as- 
sumed, then combined with the input to get an error 
term, and a new output computed that is nearer to the 
correct one than the first assumption. Thus the digit- 
al computer approaches the correct value by iterating 
until the loop calculation becomes internally consist- 
ent to within some predetermined amount. At Con- 
vair, extrapolation techniques are often used to make 
the first approximation accurate enough to require 
little or no iteration. 

As a result of the foregoing and other considera- 
tions, a combined simulation was designed in sufficient 
detail to allow formulation of performance specifica- 
tions for the conversion equipment. Some of these 
figures, and the criteria from which they were derived, 


are interesting (see Table 1). 


Permissible Static Error 

The permissible static error was first determined by 
dividing the maximum value of the most critical quan- 
tity to be converted by the error which could be 
tolerated at the most critical time in the simulation, 
The result was approximately one millivolt out of 100 
volts, or one part in 100,000! Further investigation 
revealed that the problem was essentially one of con- 
trolling the 100-volt signal toward zero by a closed- 
loop process with the accuracy of one millivolt at the 
final zero. Thus errors considerably larger than one 
millivolt could be tolerated when the signal was large, 
provided these errors decreased sufficiently as the 


signal level decreased. 
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Permissible Dynamic Error 

When the parameters being converted are changing 
with time, dynamic errors are introduced by timing 
inaccuracies and smoothing filters. Ideally, if a maxi- 
mum rate of change of signal is assumed, specifications 
for these factors could be computed such that their 
contribution to the over-all system error would be of 
the same order of magnitude as that caused by the per- 
missible static error. In this case a static error of | 
millivolt and signal rate-of-change of 10 v/sec would 
dictate a maximum timing uncertainty, dt, of 0.1 milli- 
second in the sampling and presenting operations. 
Signal rates greater than 10 v/sec may be encountered 
occasionally, but the specification for a 5t max of 0.1 
millisecond was retained because it was not desired to 
rule out the possible use of relays. Although relays 
could not be expected to operate in 0.1 millisee they 
could have a time of operation (time from the com- 
mand to the actual sampling or presentation) which 
is predictable to within 0.1 millisecond. 

The dynamic error introduced by smoothing net- 
works may be specificed in terms of that error which 
would be introduced by a low-pass filter of time con- 
stant r. As the effect of + is essentially the same as that 
of st it should be of the same order of magnitude— 
i.e., 0.1 millisecond. However, again practical factors 
such as the noise versus band-pass considerations of 
the analog equipment, and a desire not to make the 
specifications too difficult, prevailed. 


Conversion Time 


If the complete cycle from analog to analog is con- 
sidered (i.e., sample, convert, deliver to digital com- 
puter, compute, deliver to converter, hold, convert, and 
present to analog computer), it will be seen that only 
delivery to the digital computer, actual computation, 
and delivery to the converter actually require digital 
computer time. However, all eight operations add to 
the total loop delay, Therefore, as the conversion time 
in any event would be short compared to the computa- 
tion time, it would seem that it could be specified long 
enough to leave the conversion equipment designer 
some choice of techniques. On the other hand, as too 
long a lag would not be desirable, 10 milliseconds was 
chosen as a reasonable compromise. 





FIG. 2. BLOCK DIA- 
GRAM of a combined 


FIG. |. THE ADDAVERT- 
ER, which permits high 
speed combined analog 
and digital simulatior 
(Photo courtesy Epsco 
Inc.) 
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tion system. 















































Repetition Rate 
The specification for repetition rates (A-D, 1 to 20 
per sec; D-A, 1 to 100 per sec) resulted from a con- 
sideration of the computation time of the digital com- 
puter and the frequency and accuracy requirements 


of the problem. 


Computer-Converter Input Time 

If full advantage is to be taken of the computer 
speed, the conversion equipment should be capable of 
delivering data to, or accepting data from the com- 
puter at the maximum rate at which the computer 
can handle it, which was 24 microseconds per word, 
max. 

Analog Sampling Rate 

In the particular simulation under consideration we 
will simulate in real time. The simultaneity* specifica- 
tion (0.1 millisec) arises from a consideration of the 
permissible dynamic error. This is particularly impor- 
tant in cases such as the sampling of the three compon- 
ents of a rotating space vector. 

Interpolation 

Step interpolation (holding the last analog value 
until a new one is presented) is the simplest form, and 
the study indicated that it would be adequate for most 
of the channels in our problem. It can also be used 


as the basis for more sophisticated schemes. 


* Simultaneity refers to the time of sampling digital data and 
presenting analog data on parallel channels. 





Digital Logic 

The logic of the conversion equipment must be such 
that it can accept and interpret signals from the digital 
computer and supply acceptable signals in return, It 
must take into account the fact that the analog com- 
puter operates on a rigidly fixed time-scale whereas 
the digital computer proceeds at a rate dependent on 
the complexity of the computation without regard to 
the time scale of the analog computer or the system 
being simulated. Therefore, the logic must also pre- 
vent the digital computer from proceeding with a new 
calculation before the new input data have arrived. 


Analog Voltage Range 
The analog voltage range of the converter should 
be the same as the full-scale range of the analog com- 
puter (+ 100 volts), otherwise either the converter or 
the computer range could not be used to full advant- 
age. The impedances must also be compatible. 


Digital Word Structure 
The treatment of negative numbers in the digital 
word structure is determined by the machine language 
of the digital computer, and the length of the word by 
the dynamic range required. An 18-bit binary code is 
suitable, with a negative complement. 


Number of Channels 
The number of channels in each direction is deter- 
mined by the system and the method of simulating, 
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plus any special considerations such as analog dis- 
play of digital quantities and digital monitoring and 
correction of analog operations. Fifteen A-D channels 


were needed: ten D-A channels. 


Cost 
What about the cost of such a simulation? The one 
which Convair is undertaking will involve about $2,- 
300.000 worth of digital, $1,600,000 of analog, and 
$200,000 of conversion equipment. If this total equip- 


ment cost, plus many manhours planning and execu- 
tion. were all chargeable to this one simulation the 
cost would indeed seem high. But this is general-pur- 
pose computing equipment which has been and will 


he used for many other purposes, so the exact cost of 
the simulation will be a function of the bookkeeping. 
Perhaps it is more pertinent to ask the cost of not 
simulating. This means additional missiles and addi- 
tional test flights. Do you know the cost of a test flight 
plus the cost of the missile that is expended? Again 
the exact amount is a matter of bookkeeping. but one 
thing is certain: by any system of reckoning it can be 
shown that the cost of just one test flight of any 
particular missile is substantially more than the pro- 
rated cost of the equipment. manhours, and headaches 
that would be required to simulate it. And remember, 
the equipment can be used for additional simulations, 
general computing, and many other purposes for years 
to come whereas a missile, once flight tested, is gone 
forever. Does simulation still seem expensive? 


Planning a System 

Let us consider a more general case. Suppose, after 
due consideration, it is believed that a combined 
analog and digital system can solve a particular prob- 
lem. And suppose that the analog and digital compon- 
ents are available. How are they put together? What 
parts of the system should be analog and what parts 
should be digital? And how is the information con- 
verted from one form to the other? 

In general, analog components should be given first 
consideration for parts of the system involving: 


a. High-frequency integrations, summations, and 
multiplication and division by constants 

b. Empirical manipulation (knob twiddling ) 

c. Analog inputs and/or outputs 

d. Analog system components 

e. Over-all accuracy no greater than 0.1 to 1% 

f. Feedback loops 

For simulation, analog components should also re- 


ceive first consideration for the simulation of those 
parts of the physical system which are analog. 


Digital components should be given first considera- 
tion for those parts of the system involving: 

a. Great precision 

b. Operations which can be time-shared 


c. Small differences of large quantities, matrix op- 
erations. multiplication and division by variables, 
and generation of functions of arbitrary vari- 
ables. 
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d. Rapid change of problems and problem storage 
between successive operations 


e. Digital inputs and/or outputs 
f. Digital system components 


Digital components should also receive first con- 
sideration for the simulation of those parts of a simu- 
lated system which are digital. 

In concluding we realize that no specific answer 
has been given to the question of when analog and 
digital components should be combined in a single 
system. That is because there is no pat answer—each 
case must be studied individually. We can, however. 
remind you of points which should be considered. 
What is the input? The output? Are physical com- 
ponents to be included? Are they analog or digital? If 
there is related equipment, or if you are considering 
simulation of a physical system, is it analog or digital? 
Factors related to the environment of the system also 
should be remembered. 

Consider equipment and_ personnel availability. 
What kind of equipment do you have? What kind must 
you get? Can you get it? When? What equipment 
has your personnel had experience with? (Prejudices 
run high in the computer field!) The answers to the 
foregoing might outweigh all other considerations. 

What will be the net cost of such a system? Of 
course some circumstances can make a combined sys- 
tem mandatory, but if you have any choice, weigh the 
advantages which you may expect from a combination 
against the disadvantages, The combined system may 
be more accurate than an all-analog one and /or faster 
than an all-digital. If a mixed physical system is to be 
simulated the combination may result in a more real- 
istic simulation. On the other hand there might be 
deterioration of information caused by analog in- 
accuracies and/or digital sampling; lessened stability 
due to lags introduced by conversion and digital com- 
putation: or reduced reliability resulting from in- 
creased complexity. 

Finally, what is all this going to cost in dollars? 
Can you raise it? 


References 


. G. Glinski, “Digital and Analog Computers, a Unified Ap- 
proach,” Lecture delivered to National Research Council 
Science Association, Ottawa, Canada, 17 November 1954. 


R. M. Leger, “Specifications for Analog-Digital-Analog Con- 
verting Equipment for Simulation Use.” ATEE Conference 
Paper No. 56-860, presented at the Pacific General Meeting 
of the ATEE, June, 1956. 


J. L. Greenstein, “Application of AD-DA Verter System in 
Combined Analog Digital Computer Operation,” AITEE Con- 
ference Paper No. 56-842, presented at the Pacific General 
Meeting of the ATEE, June, 1956. 


M. L. Klein, F. K. Williams, and H. C. Morgan, “Analog- 
to-Digital Conversion, Digital Automation Series No. 8 and 
9,” Instruments & Automation, May, June and July, 1956. 


M. L. Klein, F. K. Williams, and H. C. Morgan, “Digital- 
to-Analog Conversion, Digital Automation Series No. 7,” 
Instruments & Automation, April, 1956. 


. R. M. Leger and J. L. Greenstein, “Simulate Digitally or 
by Combining Analog and Digital Computing Facilities,” 
Control Engineering, Sept., 1956. 


. R. M. Leger, “Requirements for Simulation of Complex 
Control Systems,” Paper presented at the Flight Simulation 
Symposium, Nov. 15, 16, 1956, White Sands Proving Ground. 








The Answer To Your 
Corrosion Problems 


CRESCENT ARMORED MULTITUBE 








FOUR CORROSION-RESISTANT TYPES 


TYPE CT—In damp or corrosive lo- 
cations where a moderate degree of me- 
chanical protection to the tubes is re- 
quired, as in troughs or attached to 
sheltered building surfaces as support- 
ing means, the first construction illus- 
trated is recommended. It employs a 
tough, corrosion-resistant polyvinyl 
chloride thermoplastic sheath, resistant 
to water, acids, alkalies, oils and most 
chemicals, applied over CABLED cop- 
per tubes. The sheath will not support 
combustion. 
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TYPE CTA gives corrosion protection to 
the tube, and the galvanized steel armor pro- 
tects the tubes and polyvinyl thermoplastic 
sheath from mechanical injury during and 
after installation. Recommended for direct 
burial in concrete or pulling into underground 
conduits. 


TYPE CAT-gives corrosion protection to the 
galvanized steel armor as well as the tubing. Rec- 
ommended where the polyvinyl thermoplastic sheath 
will not be subject to mechanical injury. 


TYPE CTAT—Combining the advantages of 
Types CTA and CAT, the fourth type illustrated 
has the polyvinyl chloride thermoplastic sheath 
both under the armor and over the armor, thus 
providing maximum mechanical and corrosion pro- 


tection. 


All these corrosion-resistant types can be furnished 
. : ; Plastic Coated Single Tubes, copper or alumi- 
with copper, aluminum and polyethylene tubes, and num, should be used to give corrosion protee- 
up to 37 tubes. tion to all single lines up to the final tube 
fitting, where trouble from = corrosion may 


occur, 


Send for Bulletin 356-A giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 


* Reg. Trade Mark 
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First step in maintenance is logical analysis of 
the problem. Next comes a routine number of 
check steps that cover instrument zero, mercury 
level, leaks, calibration, and controller action. 


for all of us involved in industrial process con- 

trol. Rather than discussing individual mechan- 
ical adjustments on any particular type of instrument, 
this discussion will be held to general checking pro- 
cedures and problem analysis. Although there are three 
basic types of orifice meters—the mercury manometer, 
the bellows type, and the diaphragm type (Fig. 1)— 
this discussion is based on the mercury-manometer 


QD ive aot us in maintenance is a daily problem 


type of flowmeter. 


Problem Analysis 

The most important phase of orifice-meter main- 
tenance, regardless of instrument type, is logical analy- 
sis of the problem. In order to logically analyse a 
problem in instrumentation, it is necessary to connect 
theoretical knowledge to practical application. If nec- 
essary, draw a sketch of the control system and be sure 
the complete problem is understood before making 
adjustments. By systematic analysis of the problem, it 
is often possible to save a great deal of time, effort, 


and expense. 











July Meeting: Thursday, the 18th, Rio Hondo Coun- 
try Club, Downey, Calif. 

Feature: Panel discussion and Seminar on “Metering 
of Telemetering and Control” presented by Carl 
Bean, Southern California Gas Co. and Mr. May- 
nard of Strader Union Oil. 
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DALE D. KOEPKE 


Union Oil Company of California 


One of the most frequent jobs is checking a meter 
for accuracy, which is often called rate check. Too 
often the technician, pushed by a heavy work load, 
checks only the pen travel to zero when the meter by- 
pass is open (Fig. 2). This type of check tells little 
about the operating accuracy of the instrument. 

Assuming that the meter is controlling a flow of 
gas, the proper first step in checking the installation is 
to determine what other instruments or equipments 
are affected by this controller, and then have the op- 
erator put the system on manual control. In taking this 
first step of problem analysis it is necessary for the 
technician to familiarize himself with the process and 
the control problem at hand. This first step may be 
accomplished in a few minutes or it may require hours. 
Nevertheless, it is of utmost importance. 


General Checking Procedure 


Assuming that the instrument man has a thorough 
understanding of the control problem, the process in- 
volved, and working knowledge of the instruments, 
the next step is to perform the checks listed in Table 1. 


Table 1.—Gas Flowmeter Check Procedure 


1. Zero 

2. Mercury Level 

3. Leaks 

4. Proper Calibration 
5. Controller Action 
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FIG. 1. BASIC TYPES of orifice meters include (left to right) the mercury 


manometer, bellows type, and diaphragm type. 


FIG. 2. TYPICAL ORIFICE-METER in- 
stallation, showing bypass manifold and 
seal pots. 


Zero Check 

First, check for zero. The meter being discussed 
is a gas flowmeter, but no matter what type of flow 
is being measured—whether liquid or gas—there is 
only one proper place to block the meter for a check 
of zero flow condition. This is at the orifice. 

If this is a sealed meter the bypass at the seal pots 
must be opened to check for zero. If the bypass at 
the instrument is opened instead, it is possible that 
the columns of sealing liquid from the sealing pots 
will be of unequal heights, giving a false zero, even 
if the meter is properly sealed. A meter properly by- 
passed at the seal pots will indicate immediately 
whether or not an unequal seal level exists. If for any 
reason doubt should arise as to the proper amount of 
sealing liquid in the pots, the meter should be resealed 

that is, the bypass on the pots closed, the pots vented 
to atmosphere, and sealing fluid added. This method 
facilitates a positive and equal seal in both legs of 
the meter piping. 


Mercury Level 

Number two on check list is mercury level. This is 
checked by allowing the meter to equalize to an ex- 
treme scale position; then be sure there is a small 
amount of float travel remaining. In other words, be 
sure the float is not against a mechanical stop when 
the meter is in the extreme scale position. The extreme 
scale position, for the gas flowmeter under discussion, 
when equalized, is the zero point on the scale; other 
meter applications may have various scale readings 
when the meter is in an equalized condition. 


Leaks 


The third point to check is for leaks, either in the 


meter piping or in the meter itself. First, be sure the 
valves in the meter piping do not leak when closed off. 
Then, by applying a differential pressure to the meter, 
drive it to approximately half scale. At this point block 


I 
4, 


PEN: eae 


é 


off the applied pressure and seal it in the meter. If 
the meter does not move it can be assumed that the 
meter and piping up to the blocked valves is gas tight. 
Next, block the meter at the orifice and check for 
meter movement. This method of checking for leaks 
makes leak location a simple matter. 


Calibration 


Point number four on the check list is proper cali- 
bration. This step must be done with an accurate meas- 
uring device to measure applied differential. This is 
true regardless of the type instrument used, whether 
mercury, bellows. or diaphragm type. One of the most 
foolproof check instruments to use for this purpose is 
the manometer. The instrument man should have a 
thorough understanding of the instrument being cali- 
brated. Valuable helps for the technician may be 
found in the manufacturer’s instruction manuals, 
which should be available for easy access. 


Controller Action 


Point number five on the check list is to check the 
controller action in the process. Be sure that controller 
action is correct for the type valve (air-to-close or air- 
to-open) being used, and also be sure the control valve 
itself is operating properly. 

One step that was intentionally omitted from the 
check list was checking a pressure pen for calibration. 
It was assumed that the meter in this discussion was 
operating under constant line pressure, making a pres- 
sure pen unnecessary. If a pressure pen is required be- 
cause of varying line pressure, the checking procedure 
should include a test to assure that the pressure pen 
is reading correctly in psia. 

A final word on personnel. Successful instrument 
work requires skilled technicians. These are men who 
have a basic knowledge of physics, math, mechanics. 
and some chemistry—and, of utmost importance—ini- 
tiative and the desire to learn. 
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TO KEEP A COMPLETE LINE OF PLOTTING 
AND RECORDING EQUIPMENT FROM EAI 


With recent advances in simulating and computing techniques, the demand is 
greater than ever for the high speed, precise aan of output data. 

That is the reason why Electronic Associates, Inc., as part of its program of 
leadership, offers a complete line of plotting and recording equipment from 
multiple channel strip chart recorders to analog or digital X-Y plotting of 1 or 
more pairs of variables. 

In addition to this high speed, PACE Plotting and Recording Equipment assures 
you of an accuracy and reliability that has earned it the title of the “‘royal 
family of recording equipment’. 

For a demonstration or for rental of time, contact our Computation Centers. 
There’s a Center serving Eastern Industry in Princeton, N. J.—one serving 
Western Industry in Los Angeles, Calif.—one serving European Industry in 
Brussels, Belgium. Please address all inquiries to: Electronic Associates, Inc., 
Vept. 1A-6, Long Branch, N. J 






































ELECTRONIC 


ASSOCIATES | . ° ° SETS THE F 


Paccision 























LONG BRANCH, NEW JERSEY 




































































ted 


Variplotter Model 205N— Six Channel Recorder, Variplotter Model 205 K & Variplotter Model 1100D— 
for use when record must be Model 1902A—a strip chart L*—established leaders in versatile table-top X-Y Re- 
viewed fromremotelocation. recorder with push-button large scale, high-accuracy corder, 
controls. recording. 
*Variplotters: When equipped with a special function generator unit, all Variplotters will produce 
non-linear functions of one or more variables. Other accessories available. Information on request. 











For more information circle 72 on inquiry card. 
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Newsletter 


John H. McLeod, Jr., EDITOR 
Suzette McLeod, SECRETARY 


8484 LaJolla Shores Drive 
LaJolla, Calif. 





Bits 





month, Pieces is concerned 
discussion by Dov Abramis 
(Convair-Pomona, Calif.) on “Eval- 
uation of Computer Performance,” 
followed by Bernie Loveman (Reeves 
Instrument Corp., New York, N.Y.) 
unburdening himself of some_ per- 
sonal observation on misinterpreta- 
tions in general and this 
Vewsletter in particular. 

Dov’s talk will be of interest and 
importance to everyone concerned 
with management of a computing fa- 
cility. He discusses ways, means, and 
criteria by which those operating a 
computing facility can answer to 
their own and management's satisfac- 
tion that all-important (but hard-to- 
“How're we do- 


This 


with a 


some by 


answer) question 
ing?” 

Bernie’s remarks are of more gen- 
eral interest, and are very pertinent, 
but we have had to sacrifice a good 
bit of the detail (and practically all 
the color) because Bernie does not 

wish to be quoted unless he can re- 
view the write-up before publication. 
This has the double disadvantage of 
delaying publication and inhibiting 
ye Ed (a serious thing indeed!) so 
it seems best just to give no direct 
quotations. * 

Regardless of Bernie’s feeling about 
this Newsletter’s quoting, or mis- 
quoting, one thing is certain; he has 
a point—or group of points—which 
should not be overlooked by anyone 
contemplating the purchase of equip- 
ment, 


* Bernie hurriedly okayed this write up 
just before dashing off to get married. 
Congratulations, Bernie. 


International Simulation Council 


Dr. R. M. Howe, University of Michigan, 
Ann Arbor, Mich.; Chairman, Steering 


Committee. 


Western Simulation Council 


Jack Sherman, Missile Systems Div., 
Lockheed Aircraft Corp., Palo Alto, 
Calif.; Chairman, Steering Committee. 


Midwestern Simulation Council 


Tom Wood, Detroit Tank Arsenal, 
ORDNC-RE.1, Center Line, Mich.; Chair- 
man, Steering Committee. 


Eastern Simulation Council 


R. R. Favreau, Princeton Computation 
Center, Electronic Associates Inc., Box 
582, Princeton, N. J.; Chairman, Steer- 
ing Committee. 


Southeastern Simulation Council 
M. David Prince, Federal Telecommuni- 
cation Laboratory, Atlanta, Ga.; Chair- 
man, Steering Committee. 


Central Simulation Council 


Bruce Estes, Department 669, McDonnell 
Aircraft Corp., St. Louis, Missouri; 
Chairman, Steering Committee 


Canadian Simulation Council 


F. W. Pruden, Analog Computation and 
Simulation Group, Mechanical Engineer- 
ing Div., National Research Council, 
Ottawa, Canada; Chairman, Steering 
Committee 





Pieces 





WESTERN S/C MEETING OF 14 MARCH ON 
“EVALUATION OF COMPUTER PERFORMANCE" 


Being important has its disadvan- 
tages. Jack Sherman is Chairman of 
the Steering Committee of the West- 
ern Simulation Council. He arranged 
the meeting which was held at Lock- 
heed Missile Systems Division in Palo 
Alto, Calif., on March 14th. But Jack 
is also important to Lockheed MSD, 
so important, in fact, that he was not 
even able to attend his own meeting, 
so Norm Irvine (Mid-Century Instru- 
matic Corp.. Angeles, Calif.). 
Chairman Emeritus, conducted the 
meeting in his place, 


Los 


Abramis on Computer 
Performance Evaluation 
introduced Dov Abramis 
Calif.) who de- 
“Evaluation of 
said 


Norm 
( Convair-Pomona, 
scribed a method for 
Computer Performance.”* Dov 


* Your Editor distilled this write up from 
61 typed pages of notes, which quote Dov 


June 


1957 


he had just found out that the title 
meant one thing to him and quite an- 
other to Bernie Loveman (Reeves In- 
strument Corp., New York, N.Y.) 
who would give his ideas on the sub- 
ject later in the meeting.** 

By evaluation of computer per- 
formance Dov means some method, 
primitive as it may be, of gaging 
how well you are doing. Computers 


as saying that he and Jack Sherman 
dreamed up the title of Dov’s talk at the 
Western Beer Conference. I mention this 
only to indicate the kind of notes I have 
to work from. Certainly the Western Com- 
puter Conference was intended—or was 
it?? 


** Thus demonstrating that semantics, 
which can foul up international relations 
(cf. the song about Jenny who “in 27 
languages couldn’t say no”), also can 
feul up engineers and scientists, especially 
those in a new field. 
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are expensive gadgets and once you 
have one, you certainly owe it to 
yourself and to management to show 
that you are doing something useful. 
One way to judge computer perform- 
ance (in the case of the analog type. 
at any rate) is by the amount of 
paper used, If you use miles and 
miles of record paper, you know that 
the computer is putting out some- 
thing. But all that this really indicates 
is that you are contributing to the 
stockholders of Brush, Sanborn, ete. 

We would like to see how well we 
are doing today compared with yes- 
terday, how well our division of the 
company is doing and, in the final 
analysis. how well our computer in- 
stallation is doing compared with 
others. The purpose is not to estab- 
lish champions, but to enable us to 
learn from each other, and to estab- 
lish a quantitative, rather than quali- 
tative, measure of over-all perform- 
ance, 

Convair-Pomona’s system is col- 
ored by its particular computer in- 
stailation. They have been producing 
marks on paper for about four-and- 
a-half years. They also keep mainte- 
nance records that tell what part was 
fixed and when, which tube was re- 
placed, and so on, Stan Rogers and 
his group at the San Diego Division 
have done quite a bit of work with 
reliability and the prediction of re- 
liability in computers. 

Dov’s main concern is to deter- 
mine how much of the time the com- 
puter is actually available and how 
the operator regards the computer 
(as a tool to produce data, or as a 
tool to produce useful results). Dov 
distinguishes between the two factors 
because after the data leaves the com- 
puter the man might change his mind 
and throw the whole lot in the waste 
basket. They have no control over 
this and it does not appear in their 
statistics. However, it would be nice 
if someone devised a system that took 
such actions into account! 

In Pomona they have analog and 
digital computers operating side by 
side, and they have tried to establisn 
criteria which are fairly similar. Dov 
discussed only the analog aspects of 
his operation. 

The Pomona installation includes 
eight main control stations plus a 
half dozen small ones. Dov’s group 
has responsibility for the entire 
equipment area and for seeing that 
the equipment (used mostly open- 
shop) is in working order and capa- 
ble of solving the operators’ prob- 


lems. Sometimes there are differences: 


of opinion in an open-shop operation 
as to what is useful and what isn’t. 
so they try to keep records, made 
both by the operators and by the 
electronics people. 


Operation and Service 
Records 
The following is the information 
which they expect from their people. 
This is in addition to a straight main- 
tenance log which discusses failures, 


etc. 
Operator Entries Service Entries 


la. Restoration 
of Service 


1. Computing 
Runs 


2a. Problem 


Modification 
3a. Test 
3-la. Computer 
Modification 


Analysis 


Repatching 


Calibration 4a. Idle 


Check Runs 


5a. Utilization 
Operation 6a. Check-out 
Errors 


Equipment 
Fault 


Unexplained 
Tre yubles 


Grand Total 


( Discrepancies) 


If the operator is mad at us, it will 
reflect in his entries—they like to 
have them colored in that way. 


(1) Computing Runs means paper 
coming out which is useful to the 
operator at the time, though he may 
subsequently discard it. (2) Analysis 
is the head-scratching period between 
paper runs, when the operator de- 
cides what to do next. If he does his 
thinking with his patchboard off, 
thus allowing somebody else to use 
the computer, we are not interested. 
This entry is made only if he is 
tying up the computer. (3) Repatch- 
ing requires no explanation. (4) Cal- 
ibration covers setting pots, function 
generators, etc. (5) Check Runs are 
runs that the operator makes to satis- 
fy himself that he is getting the same 
results today that he was yesterday. 
(6) Operation Error is a mistake, 
admitted by the operator, that causes 
lost time. (7) Equipment Fault cov- 
ers only computer time lost due to an 
equipment fault, not the time re- 
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quired to fix the fault. (8) Unex- 
plained Trouble is exactly that. Some- 
thing is wrong, but they don’t know 
what. 

Dov’s people don’t try to measure 
these things to the minute. Operators 
are supposed to make an objective 
evaluation to the nearest half-hour or 
so, and it is hoped that the cumula- 
tive effect over a long period of time 
will provide an index, 

They also have a digital computer, 
so they give it work it can specialize 
in. The digital computer does statis- 
tical evaluation on the analog com- 
puter as well as on itself. As opera- 
tors don’t look at their watches, the 
time increments don’t necessarily add 
up to 24 hours a day; the computer 
takes this into account. 

Besides keeping a separate log to 
report faults, the electronics people 
make the Service Entries listed: (1a) 
Restoration of Service is the time re- 
quired to restore a particular patch- 
bay service. This time will be very 
much smaller than Equipment Fault 
time as entered by the operator, as 
the latter includes time lost by the 
operator in trying to get sense from 
a faulty computer. (2a) Problem 
Modification means time lost moving 
people from one bay to another be- 
cause of the shift situation or other 
logistics operations. (3a) Test covers 
time spent in checking the computer 
for correct operation. (3-la) Com- 
puter Modification is self-explana- 
tory. This is a continuous process. 
(4a) Idle time means just that and 
is significant because of prorating 
the cost of computer operation. The 
more idle bays, the more it costs the 
customers who use the other bays, be- 
cause staff and other costs remain the 
same. (5a) Utilization is a figure ar- 
rived at by taking TTOC (Total Time 
On the Computer), 24 hours a day, 
minus checkout and lunch time, and 
subtracting from it the total of the 
preceding items la through 4a. 

These entries are made on a log 
(Dov passed out samples), which is 
converted to punched tape suitable 
for the digital computer. 


Cost Weighting Factors 


Because they have eight main bays, 
plus a number of smaller ones, they 
are interested in bay hours. It is not 
fair to rate a small computer the 
same as a large one, so there are 
various weighting factors. At the end 
of every week, and at the end of the 
accounting month, they get a run 
from the digital computer. The 
monthly report goes to accounting 
for the proration of costs. The com- 
puter is financed by charging accord- 





ing to the bay hours used by indi- 
vidual customers. If a customer takes 
two bays, he is charged twice as 
much as if he took one bay. Because 
the cost per bay hour is a variable 
factor, customers occasionally be- 
come unhappy. But some of them, 
for the first time in four-and-one-half 
years, have come to the point of 
thinking that maybe instead of 
spreading themselves over three bays, 
they should make their simulation a 
little sharper and put it on two bays. 
From Dov’s point of view this is fine. 
because it allows more effective use 
of the computers. 

Some of the factors they try to 
measure are: 


A. Effective Utilization 

B. Reliability—(TTOC— | a)/TTOC 
C. Checkout; 6a/(TTOC -+- 6a) 
D. Virtual Availability 

E. Idle; Idle/TTOC 


A. Effective Utilization is the sum 
of 1 through 5, divided by 9. Notice 
that this is taken completely from the 
operator’s log. He is the one who 
tells how effectively he used the com- 
puter. 

B. Reliability is supposedly an 
index of how electronically reliable 
the equipment is. Unfortunately, it is 
a very poor index, partly because of 
the way it is kept, and partly because 
restoration of service is the only item 
considered. Bench time and Saturday 
and Sunday maintenance are not in- 
cluded. According to the curves, re- 
liability may be running close to 
100%, but that doesn’t mean that 
there is no computer trouble. 

C. Checkout time is obvious; it is 
the portion of time the computer is 
not available while being checked 
out. 

D. Virtual Availability is deter- 
mined by adding items 1 through 6 
(6, Operation Errors, is included be- 
cause during the time the operator 
was making the error the equipment 
was available to him) and dividing 
that by the total plus checkout time. 
If, over a long period of time, the 
effective utilization is running low 
while virtual availability is running 
high, something is wrong with the 
operator! 

E. Idle is simply unused time with 
respect to total available time. 

Examining the records, which were 
started in November, °56, one can see 
that the Reliability factor runs close 
to 100%. However, Effective Utiliza- 
tion, which is presumably what the 
operators are concerned with, runs 
(at times) as low as 75%. “Look at 
it around Christmas time,” Dov said. 
“There seems to be a significant 


SIMULATION 
COUNCIL 


change in the pattern. | haven’t been 
able to find out exactly what was 
happening then, but it can be as- 
sumed that our system is an index to 
something!” 


Discussion 


Concluding his talk, Dov asked for 
comments. Norm Irvine said he no- 
ticed that Dov had some measure of 
operator proficiency, and asked 
whether it would not be possible to 
gather similar valuable information 
on how well the computer people are 
doing. “How long on an average does 
it take to find equipment faults?” 

Dov said this could be determined 
to some extent from the entries under 
“Restoration of Service” and went on 
to explain that the record “Operation 
Errors” was not kept to tie the mon- 
key on the operator, but to gather 
constructive information. “Suppose, 
for example, the log shows that in 
setting pots there is a lot of opera- 
tional error. Obviously the pot-setting 
system is no good.” 

Hank Flum (Reeves Instrument 
Corp., Los Angeles, Calif.) wondered 
if Dov had considered the amount of 
time necessary for patching the prob- 
lem, setting scale factors, etc. 

Dov replied that original patching 
cannot be included because normally 
it is done away from the computer, 
but that “Calibration” and “Check 
Runs”, the sum of 4 and 5, can be 
an index. The intent of dividing the 
entries that way was to get exactly 
this information. They were interest- 
ed in this because when automatic 
pot setting was first considered there 
was a big discussion as to whether it 
really would do anything. They have 


= 





— 





COMPUTER 
O20S0 00 Ow, , ae a 





Analysis 


<<} 
Bs Re ea oe D5 ies D 
— ~~ Control 
Cs 7 




















Ox Ovee Ove FIGURE IT OUT 
DM Oocoe Ove YOURSELF, STUPID 
O-. 


now taken quite a few spot checks 
and are convinced that in their case it 
has paid off, 

Bernie Loveman asked whether 
somebody keeps a record of how 
many runs are actually made? He 
pointed out that people say “It takes 
a minute to make a run; a thousand 
runs should take a thousand min- 
utes.” He wondered if anybody has 
ever divided the total time by the 
number of runs to see how long a 
‘one-minute’ run really takes? 

Dov replied: “This is something 
that we discussed. The difficulty in 
trying to determine anything from 
the number of runs is that they are 
so much a function of the problem. 
Besides, it gets into the human rela- 
tions area. So far we have not been 
able to get the operators to count the 
runs they make. We will probably 
have to get an automatic gadget to 
do that.” 

Bernie agreed and asked, “Speak- 
ing of human relations, isn’t there a 
natural tendency for Item 6, ‘Opera- 
tion Errors,’ to be very low?” 

“Amazingly enough, no.” Dov re- 

plied. “We thought it would be, too. 
In most cases—at least over a long 
period of time—we feel that we get 
a fairly honest evaluation.” 
_ Jack Simmons (Goodyear Aircraft 
Corp., Los Angeles, Calif.) asked, “If 
a chopper should go out, the tech- 
nician pulls the whole amplifier out 
and replaces it. If he spends much 
time repairing it, is that time con- 
sidered?” 

Dov said “We have a spare for 
everything we can think of. And we 
never, if we can avoid it, fix any- 
thing at the computer. Repairs away 
from the computer are not considered 
here. We have cards that tell the 
history of each piece of gear and on 
these we keep statistics as to what’s 
done and how long it took.” 


Cost Vs Utilization 


Stan Rogers (Convair-San Diego) : 
“Another aspect of the problem is 
that with high utilization the average 
cost per station is relatively low, but 
when there is lower utilization the 
customer must pay more.” 

Bob Turner (Lockheed Missile 
Systems Div.): “Doesn’t this make 
the customer unhappy? How can he 
schedule his computer money?” 

Dov: “It does occasionally make 
him unhappy, especially when he gets 
to the end of his budget and he 


June 1957—Instruments & Automation—Page 1137 











Anolysis 





a ie 


SIMULATION 
COUNCIL 


Control 








doesn’t have any hours left. But we 
are doing the best we can. It is ob- 
viously impractical to try to vary the 
computer staff according to the exact 
number of bay hours that happen to 
be used. You cannot train peopie 
adequately that way; it only makes a 
bad situation. We try to base our hir- 
ing rate not on maximum utilization, 
but on some sort of average. We 
know that it will never be full three 
shifts, 24 hours a day, seven days a 
week. Fortunately, we have a number 
of other jobs, constructing special 
computers, etc.. which means our 
people do not have to use charge 
numbers for which the customer pays. 
On the average, we will run roughly 
80% of maximum. The fact that the 
cost per bay hour will vary is no 
different from any other computer 
installation, especially digital ones. 
We found that out when we went to 
our sister division in San Diego to 
get some IBM 704 hours. We had a 
problem ready to go about a week 
after the 704 arrived in San Diego. 
Because we were among the first users 
and because during that month the 
use was light, we paid $600 an hour. 
If we had waited a few months the 
figure would have been $200 an hour. 
When you get into this cost business 
you do have difficulties of that type. 
but frankly, I don’t have a solution.” 
Stan: “At San Diego we have an 
accumulative cost-per-year to date. 
Each month there are adiustments 
made in previous charges based on 
the average utilization of the com- 
puter for all time on all shifts since 
the first of January. Anyone who 
uses the computer throughout the 
year, therefore, will find his charges 
based on the average yearly usage. 
and they will not vary from month to 
month. But if you should come in 
December, you would have one rate 
applying to the period in which you 
were using the computer. A new 
year starts in January and a whole 
new cost accounting period. You 
might then come out with a different 
rate. In your case, Dov, you did.” 
Dov: “How do the manufacturers’ 


computing centers arrive at their 


fixed rates?” 

Joe Hussey (Berkeley Division, 
Beckman Instruments Inc... Rich- 
mond, Calif.): “We are not neces- 
sarily a non-profit organization, al- 
though our management sometimes 
insists we are! Therefore the fluc- 
tuation is absorbed as more profit or 
less profit. In terms of dollars per 
bay hour, what do your prices cos.e 
out to be?” 
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Dov: “Well, | think we are charg- 
ing about a quarter of the rates that 
| have heard quoted by commercial 
computing centers, but there is no 
amortization involved.” 

Bernie Loveman (Reeves Instru- 
ment Corporation) said that at Proj- 
ect Cyclone they operate a large com- 
puter installation for the Bureau of 
Aeronautics. This computer is avail- 
able for the Government agencies 
and their contractors (C.P.F.F. on- 
ly). Charges are based on man power 
only and there is no charge for the 
use of the equipment. The current 
rate is about thirteen dollars per man 
hour. 


Loveman on Reliability 
of Multiplier Specs 
and Newsletter Comments 


Bernie Loveman volunteered that 
members of the Eastern Simu- 
lation Council are concerned not only 
with the reliability and usefulness of 
a system, but of each kind of com- 
ponent in it: in fact they have be- 
gun a study along these lines. 

Explaining that he is disturbed by 
what some people have been quoted 
as saying in the Simulation Council 
Vewsletter, Bernie invited rebuttal to 
the statements he was about to make. 
He then referred to items inthe 
February 1957 issue of the News- 
letter, which are repeated here ver- 
batim and in context. 

On page 284, as part of a report 
of discussion following your Editor’s 
reading (at the First International 
SC meeting in New York City) of a 
paper entitled “What Next in Ana- 
log Computers?” by Stan Rogers, 
there appeared the following: 

“A. J. Zeichner (Sylvania Electric 
Co.. Waltham, Mass.) wanted to 
know which multiplier Stan referred 
to when he wrote: “The newest elec- 
tronic multiplying equipment that we 
have received appears to be clearly 
superior in accuracy and stability to 
some of our older equipment.” 

“McLeod ‘lowed as how it must 
be EA ‘cause “There are more EA 
people here than other vendors!” 

Then on page 287 of the same 
issue, in a report on a talk by Bob 
Johnson (Georgia Tech) “Basic Er- 
ror Considerations in Analog Com- 
puters” given at a Southeastern Sim- 
ulation Council meeting, the following 
appeared: “The electronic multiplier 
is capable of relatively high-frequency 
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operation while maintaining reason- 
able accuracy. The time-division type 
can easily achieve 0.1% accuracy 
with a frequency response flat to 200 
cps. 

Now whether or not Bernie was 
afraid of a transference of thought 
in prospective customers’ minds 
(which would make them think we 
said EAI computers can achieve 
0.1% accuracy at 200 cps) is unim- 
portant. What is important—to all 
of us—is the fact that such remarks 
made Bernie sufficiently unhappy to 
cause him to fly out to the March 
meeting of the Western Simulation 
Council to tell them in no uncertain 
terms how subject to misinterpreta- 
tion, if not actually misleading, some 
statements can be concerning the per- 
formance of equipment. 

Although Bernie used statements 
about time-division multipliers as 
his primary target. he also attacked 
misconceptions about resolvers and 
sundry other things, such as divid- 
ing an error by LOO or 200 to get 
“percent” error (instead of dividing 
by the actual amplitude that gave 
rise to that particular error or giv- 
ing voltage data instead of percent- 
ages). 

Concerning time-division —multi- 
pliers, Bernie said he had heard 
claims that some have static errors 
of as little as 0.01 or 0.02% and dy- 
namic response to 1 or 2% at 100 
cycles. Then, as an afterthought, it 
may be stated that at 100 cycles there 
is an 8-degree phase shift. But an 8- 
degree phase shift amounts to an 
instantaneous error of 14%. The 
phase shift and resultant error are 
largely due to the output filter, but 
it matters little where the error is. 

Suppose you do not intend to use 
your multiplier at 100 cycles; sup- 
pose 10 cycles is the higest frequency 
of concern. The phase shift is ap- 
proximately proportional to frequen- 
cy. so at 10 cycles the error may be 
as little as 1.4%. So you go to one 
cycle and still have 0.14% error. 
What happened to your 0.02% multi- 
plier? 

At the present state of the art. 
Bernie believes that dynamically the 
accuracy of time-division multipliers 
is not even one order of magnitude 
better than the accuracy of a high- 
quality servo. The only solution, he 
says, is to push the usual 5- to 10- 
kilocycle internal reprate by one or 
two orders of magnitude—and that 
will take some pushing. However, if 
it can be done, then we will really 
have something. 

But there will still be noise. Noise 
will amount to from 100 to 500 milli- 
volts. What is that going to do to 
your 0.02% multiplier? 





What Bernie is really interested in. 
he explained, is a meaningful way to 
measure performance. The error, not 
amplitude or phase shift, but the 
mathematically correct answer minus 
the actual output is what really 
counts! 

Bernie also would like to educate 
the customer so he will know what in- 
formation to ask for. The better the 
information the vendor supplies, the 
better the user will be able to evaluate 
his equipment. 

There was general agreement that 
Bernie had made some good points 
and that in so doing he performed 
a service for the conscientious ven- 
dor as well as the customer. How- 
ever, there were also some illuminat- 
ing remarks made by others. 

Dov Abramis recalled that at a 
Simulation Council meeting held at 
least three-and-a-half years ago, Lee 
Cahn (then at Beckman, now of Cahn 
Instruments) and “others of us did 
exactly the same thing as you are 
doing right now and tried to find out 
what is important about a multiplier. 
Lee suggested a chart with x’s and 
y's varying all over the place to show 
the error with respect to various in- 
puts.” Dov went on to say that most 
of us are really not so dumb: we are 
all aware of the fact that when we 
speak of a 0.01% device this is not 
the whole story. At Pomona they have 
a Reeves time-division multiplier 
which, at the time it came, was a 
0.1% device. They knew that if the 
filter were changed the dynamic re- 
sponse could be varied quite a bit. 
They even requested a plug-in filter 
at the time. So the 0.1% specified for 
static accuracy didn’t mean anything 
and they realized it.* 

Dov does not agree that time-divi- 
sion multipliers in general are no 
good, Pomona has computer prob- 
lems which they could not solve with- 
out electronic multipliers. However. 
the electronic multipliers are by no 
means a panacea—most operators 
prefer servos when they can use them. 

Dov thinks it somewhat unfair to 
say that the customers fall for this 
0.01% —0.02%. He has evaluation 
charts which they prepared on an 
electronic multiplier before purchas- 
ing it and the list of factors is two 
pages long. Only one of the factors 
was static accuracy. 

At Bernie’s invitation, Stan Rogers 
stated his position, saying that he 
deliberately did not name the equip- 
ment about which he spoke, although 
the context may have added a name 


*The multiplier in question is vintage 
1951-52. Since 1953 Reeves has been manu- 
facturing diode square-law electronic multi- 
pliers— Bernie L. 
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to it. The equipment belongs to the 
Astronautics Division of Convair. 
After talking to Bernie on the sub- 
ject in New York, Stan checked back 
with the users and found they were 
still happy with the equipment. At 
the frequencies which they are using, 
it is still behaving to their complete 
satisfaction. 

“Contrary to your interpretation 
of my remarks,” Stan continued, “I 
did not in any sense intend them to 
be an endorsement of any vendor's 
product. | was making comparisons 
between very modern gear which we 
have just received and gear of earlier 
vintage. I think that is a perfectly 
valid comparison.” 

By way of summing up, Norm Ir- 
vine said he was in full accord with 
nearly everything Bernie said. Actu- 
ally the question of how to evalu- 
ate different computer components 
was discussed at the Western Simu- 
lation Council some time ago, and 
it was found that users do not agree. 
so “how can we expect vendors to 
agree?” 

Joe Hussey* rose to the occasion 
by suggesting that “rather than has- 
sle about it, we vendors get to- 
vether.” 


Analog-Computer 
Multiplier Committee 


As a result of all this discussion. 
the Western Simulation Council 
sponsored the formation of an “Ana- 
log Computer Multiplier Committee” 
made up of the following members: 


DOV ABRAMIS, Chairman, Convair-Pomona 


RICHARD ANDERSON, Dynalysis Dev. 
Labs, Los Angeles 


ARTHUR BRIDGMAN, Sylvania Electronics 
Defense Lab, Mountain View, Calif. 


HANK FLUM, Reeves Insirument Corp., 
Santa Monica 


JOHN A. HERREL, Goodyear Aircraft 
Corp., Los Angeles, or NICK COLLETTI, 
Goodyear Aircraft, Akron 


* Joe’s “Suggested Multiplier Speci- 
fications” appeared in the Newslet- 
ter of April, 1953. Those of Dick 
Baum (Goodyear Aircraft Corp., 
Phoenix, Arizona) appeared in the 
issue for March, 1953.) We only 
mention this to show we anticipated 
Bernie’s complaint by several years. 
In case our readers would like 
copies of the suggested specs, they 
are out of luck. Sorry, only copies 
left are in our archives. 
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ROBERT HORWITZ, Convair-Astronautics, 
San Diego 


JOSEPH HUSSEY, Berkeley Div., Beckman, 
Richmond, Calif. 


NORMAN IRVINE, Mid-Century Instrumat- 
ic, Los Angeles 


GEORGE JACOBI, General Electric, Phoenix 


WILLIAM KINDLE, Electronic Associates 
Computation Center, El Segundo 


HANS MEISSINGER, Hughes Aircraft, Cul- 
ver City, or DUANE BEECHER, same 


company 
STANLEY ROGERS, Convair-San Diego 


JACK SHERMAN, Lockheed Missile Systems 
Div., Palo Alto 


This committee will attempt to 
examine all current test procedures 
and specifications of both servo and 
electronic multipliers. Sample tests 
will be conducted by committee 
members using current methods and 
new ones as suggested by and to the 
committee. As an end product, the 
committee hopes to prepare a written 
survey of test procedures and pos- 
sibly recommend uniform procedures 
for consideration by the Simulation 
Councils and the various analog-com- 
puter manufacturers. 

The committee has already held 
three meetings and is making good 
progress. Their methods and accom- 
plishments will be reported in some 
detail in the next Newsletter. 


Tour of Lockheed MSD 


The March 14th meeting of the 
Western Simulation Council was fol- 
lowed by a tour of the Lockheed 
Missile Systems Division computing 
facility. According to Jack Sherman, 
the “new laboratories are ideally lo- 
cated on a knoll overlooking the city 
of Palo Alto and San Francisco 
Bay.” They are in the recently cre- 
ated Stanford Industrial Park, one 
mile south of Stanford University. 

Jack was more fortunate than most 
in being able to specify certain fea- 
tures in the buildings before they 
were erected. For example, the ana- 
log computer room is built on a 
specially reinforced hardwood floor 
8” above the concrete subfloor. All 
fans have been removed from the 
computer cabinets, and the computer 
is cooled by introducing conditioned 
air into the room at 68°F, forcing it 
down through the computer cabinets. 
and exhausting it out under the floor. 
The result is a neat, clean instal- 
lation which is unusually quiet. 
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TRANSISTORIZED 
FREQUENCY-to-VOLTAGE 
CONVERTERS 


MEASURE AND CONTROL: 
* Flow Rate ¢R.P.M. 
© Power Frequency 
¢ Linear Speed 





MODEL FR-302 
, SUBMINIATURE 
CONVERTER 


* Detects AC signals 

down to low amplitude 

levels, converts to O—5 volt DC 

signal proportional to frequency 

within .2%, gives .25% long term 

stability with less than .002% per 
degree temperature coefficient. 


or 








Compares power 

frequency with internal 

tuning fork reference, gives O—5 volts 
DC between 370 and 430 cps, with 
-05% overall accuracy under severe 
vibration and temperature conditions. 








20 standard modifications of the 
FR-300 series converters are 
available to suit every airborne 
and ground requirement. 














... covering flow 

rates from .065 

to 6000 GPM... 

are standard test- 

ing equipment in 

the newest mis- 

siles and aircraft, 

where the ultimate in reliability and 
accuracy are required. 


m4 





Write for Complete Data 


STanley 3-1055 
i ENGINEERING COMPANY 





FLOW MEASUREMENT AND CONTROL 
7842 BURNET AVENUE, VAN NUYS, CALIFORNIA 
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Sixty-cycle 117-volt power is sup- 
plied by a 125 KVA motor-generator 
set which furnishes power to the 
analog computer only. Jack says 
that this has finally licked the prob- 
lem of fluctuation in the line voltage 
because the generator is driven by a 
150-hp synchronous motor, the speed 
of which depends on the frequency 
of input voltage and not on its mag- 
nitude. Even if it were not synchro- 
nous, the inertia of the armatures 
would smooth out most short-term 
transients. 

“T think,” added Jack, warming 
to his subject, “That it is interesting 
to note than when a forward-looking 
company like Lockheed MSD es- 
tablishes a facility especially for re- 
search and development it is wise 
enough to provide its technical peo- 
ple with one-, two-, and three-men 
offices instead of herding them into 
huge ‘bull-pens’ like most of the air- 
craft companies.” 





Information 


(Without Theory) 


Whaddayaknow? Don Byck isn't 
dead* after all—he was just on va- 
cation. On his return, he sent us a 
copy of the paper we mentioned, but 
it’s too technical and too long for 
inclusion here. 

The paper, entitled “Simulation of 
Linear Constant Coefficient Systems 
by the Weighting Function Tech- 
nique,” treats of some practical ap- 
plications of the weighting function 
technique for instrumentating inte- 
grodifferential equations. Points cov- 
ered include, “Methods of Describ- 
ing Linear Constant-Coefficient Sys- 
tems,” “Weighting Functions,” “Unit 
Impulse,” “Analog Simulation by the 
Weighting Function Technique,” and 
two methods for “Instrumentation of 
the Convolution Operation.” “Noise 
Studies by the Weighting Function 
Technique” are discussed, and re- 
productions of recordings made 
using the methods described are in- 
cluded. 

Practical applications of the tech- 
niques include analog computer gen- 
eration of amplitude and phase fre- 
quency-response data and Gaussian 
random input data. 

If you are interested, Don might 
send you a copy. His address is 





* As suggested in last month’s writeup of 
the February meeting of the Southeastern 
Simulation Council. 
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Princeton Computation Center, Elec- 
tronic Associates Inc., Box 582, 
Princeton, New Jersey. 


* * * 


We also received a copy of a pa- 
per “Bi-Variable Function Genera- 
tion” by Joseph R. Levitt (Missile 
& Surface Radar Engineering, Bldg. 
108-1 RCA, Moorestown, N. J.). The 
covering letter states in part: “The 
April issue of the Simulation Coun- 
cil Newsletter was especially inter- 
esting in its review of the Western 
S/C meeting of January 10. In par- 
ticular, Bill Kindle’s technique for 
generating a function of two vari- 
ables caught my attention at once. 
The reason for this interest is that 
Kindle’s technique appears to be vir- 
tually identical to that which I de- 
vised well over a year ago, After em- 
ploying it successfully in a wide va- 
riety of simulation problems, I pre- 
sented the technique in a paper de- 
liveree at the AIEE Winter General 
Meeting in New York. The only es- 
sential difference that I can detect 
is that my method does not require 
an iterative approach .... I am en- 
closing a copy of this paper. | will 
be happy to send additional copies 
to your readers if they request it.” 





Computer Events 





Eastern Simulation Council 

Date: 15 July, 1957 

Place: Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. 

Digital Differential Ana- 

lyzers. Schedule: 10 AM 

Steering Committee and 

Tour; 11 AM—Study 

groups; 12 Noon—Lunch; 

1 PM—Technical sessions 


Subject: 


Symposium on Analog 
and Digital Computation 
and Systems Dynamics 


Dates: 19—-20 November, 1957. 
Place: Wright Air Development 


Center, Wright-Patterson Air 
Force Base, Ohio. 


There will be one combined 
session on topics of interest 
to all groups, followed by 
separate meetings on digital 
computation, analog compu- 
tation and system dynamics. 
For information write A. C. 
Robinson, Aeronautical Re- 
search Laboratory, WCRRY, 
Wright Air Development 
Center. 























BONNEVILLE POWER 
ADMINISTRATION SOLVES 
SWING EQUATIONS WITH 


EASE 


How does an EASE* computer compare 
with the conventional network analyzer as 
an aid to electric power transmission en- 
gineering? 

The answer from Bonneville Power Ad- 
ministration engineers at Portland, Oregon, 


is indeed favorable. Their Model 1032 EASE* computer consisting of Model 1032 recep- 


EASE* has proved infinitely faster in the ee ed 6 —- — = 20 — 
, : : aye : : : ers, installed at Bonneville Power Administration 
— swing equations and in — engineering offices, Portland, Oregon. Chief engi- 
of transient and steady-state problems o neer is E. C. Starr; computer and systems engineer 
the vast Northwest power network. is Carl Gustafson. 


Interconnecting four of the world’s largest hydroelectric projects and hundreds of fast-growing 
communities, this high-voltage (230 KV and up) network presents complex problems in stabil- 
ity. Speedy problem solution on the EASE* has already enabled BPA engineers to improve sys- 
tem stability, eliminating many outage problems, and to plan a variety of alternate switching 
paths to minimize circuit downtime. 


Indications are that this EASE* installation has already paid for itself, with rosy prospects for 
a profitable future. Among coming studies BPA engineers plan for the versatile EASE* are: 


1. Effect of machine excitation on system performance 

2. Hydraulic governor speed control 

3. Design problems in mechanical, civil and electrical engineering related to 
system improvement and future expansion 


Good field service is a vital factor in satisfactory computer performance. It is supplied with 
EASE* by a nation-wide network of factory-trained Berkeley representatives; in this instance, 
Hawthorne Electronics of Portland and Seattle. 


EASE* computation and simulation equipment ranges from the basic Model 1032 illustrated 
here to the advanced-design Model 1132 with DO/IT (Digital Output-Input Translator sys- 
tem). Two fully-equipped EASE* computation centers (Los Angeles and here at Richmond) 
are also available on a “for hire” basis. Full information on EASE* equipment and facility serv- 


ices is yours for the asking; please address Dept. B-6. 
127 


*Trademark 


Seckman’ 
Berkeley Division 
Richmond 3, California 
a division of Beckman Instruments, Inc. 
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PROCESS MEASUREMENT and CONTROL 





ELECTRONIC CONTROLLERS 


controllers can be 
sec- 


New electronic 
interchanged at panelboard in 
onds; allow changeover from record- 
ing to indicating type, proportional- 


R 


Bh be dustuchideodd 
Mite esses sae ss 


Indicati 
contvaliet 


action to proportional-plus-reset ac- 
tion, slow reset to fast reset. Replace- 
ment is made by simply pulling one 
unit out and plugging-in the other. 
Controller settings are all calibrated 
and repeatable. When controller sta- 
tion is replaced, proportional, reset 
and rate settings can be made in ad- 
vance so that process is on control at 
once.—Manning, Maxwell & Moore, 
Inc., Stratford, Conn. 

> 201 on inquir 


For more informat 


PROCESS CONTROLLER 


New “Model 6365” features easy 
change from standard to special 
temperature ranges, or conversion to 
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pressure, displacement, or other proc- 
ess variables; features balanced- 
bridge circuitry in a modular front- 


Modular 


9195 : 
panel unit which can easily be re- 
moved and replaced with another unit 
of different characteristics. Basic 
control mechanism is an electronic 
switch housed in a standardized alu- 
minum case. Standard model, for 
temperature control, offers control 


sensitivity of 1 F° in standard (0°F 
to 250°F) temperature range. On 
special order, matched bridge-module 
and primary-element system is ca- 
pable of temperature control within 
0.5F.°—Autron Engineering, Inc., 
1254 W. Sixth Street, Los Angeles 
17, Calif. 


For more informat 


WEATHERPROOF RECORDERS 


New models of maker’s 8” and 12” 
round-chart recording gages for pres- 
sure, vacuum, and water or liquid 


on circle 202 on 


inquiry cara 
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level measurements are available in 
weatherproof cases, for wall or pole 
mounting outdoors.—The Bristol Co., 
Waterbury 20, Conn. 

f circle 203 on inquiry card. 


For more information 


INDICATING SYSTEM 


New “Model 182 Teledyne Indica- 
tor” for indicating telemetered infor- 
mation from strain-gage type pickups 
comprises a precision de millvoltmeter 





PHOTOELECTRIC-TYPE PROCESS REFRACTOMETER 





PL RT BEET 

New photoelectric refractometer for 
lab, pilot plant, or process control, 
utilizes null method with a_ small 
quantity of the desired fluid (liquid or 
gas) placed in a comparison cell. Fea- 
ture: refined self-nulling optical servo 
system which requires no electrical 
feedback from the process: small con- 
tinuous flow of process fluid through 
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one half of reference cell provides 
control stimuli. Output signal is 
linear, simplifying both (1) integra- 
tion into present or proposed systems 
and (2) actuation of recording and 
data-processing equipment.—Phoenix 
Precision Instrument Co., Inc., 3803- 
95 N. 5th St., Philadelphia 40, Pa. 
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movement and de power supply which 
furnishes excitation to the pickup; 
can be used for measurement of load, 
pressure, thrust, torque, ete. Instru- 
ment accuracy 1% of full-scale; 
over-all system accuracy 2%. Indi- 
cator can be graduated in any stand- 
ard units; special dials can be fur- 
nished. Maker maintains a_ special 
service dep’t for ‘“Teledynes.”—Sec- 
tion 75, Taber Instrument Corp., 
North Tonawanda, N. Y. 
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SUPERVISORY AND REMOTE 
CONTROL SYSTEM 


New “ERX” (electronic remote 
switching) supervisory control sys- 
tem allows more than 1000 different 
codes to be transmitted over a single 
two-way channel; will control and 
continuously supervise hundreds of 
functions at remote locations; is cap- 
able also of alternate use with tele- 
type; is particularly suited for con- 


trol of pipe lines, power stations, etc., 
where operators at one or more loca- 
tions can control equipment at dis- 
tant points and get positive identi- 
fication that each job is done. Claim 
is made that “It will do far more than 
previous equipment, yet represents a 
simplification of components, is sub- 
stantially smaller in size, has lower 
power requirements and costs less.” 
—Hupp Electronics Co., 743 Cirele 
Ave., Forest Park, Ill. 


For more information circle 206 on inquiry card. 





KYMOGRAPH-TYPE RECORDER 


New “Model 2484 Helicorder” fea- 
tures frequency response of de to 35 
cps, high resolution, and ultra-com- 












pact easily-read records. As much as 
1360 ft of continuous record can be 





AUTOMATIC MULTI-TANK CONTROL SYSTEM 


OUTPUT TO FILL VALVES 


SIGNAL FROM LEVEL CONTROLLERS 








OUTPUT SELECTORS SGNAL SELECTOR 
VALVE Ne VALVE 


PILO | 
(REVERSE SNAP -ACTING) 1] 
a ——— | 





New “Automatic Tank Selector Sys- 
tem” is of pneumatic type, com- 
prises a “Selector-Controller” and 
level transmitters directing operation 
of pneumatic fill valves. In operation, 
“Selector-Controller’’ receives pneu- 
matic signal from each level transmit- 
ter and automatically opens fill valve 
if tank requires filling, or automati- 


For more information cir 


cally cycles to next tank if filling is 
not required. Scanning operation can 
be continuous or intermittently cycled 
(one second per tank.) One “ATS 
Circuit” handles up to 12 tanks; two 
or more “Selectors” can be connected 
in series to control any number of 
tanks.—Mason-Neilan, 60 Nahatan 
St., Norwood, Mass. 





cle 207 on inquiry card. 


made on a single sheet of heat-sensi- 
tive paper, 38” by 11-%” (see close- 
up). Paper speed and trace separa- 
tion are controlled by change gears. 
During operation, two-thirds of re- 
corded trace is always visible from 
the front. % Matching ‘Model 2480” 
amplifier couples “Helicorder” to sig- 
nal line, providing voltage and power 
amplification—The Geotechnical 
Corp., 3712 Haggar Drive, Dallas 9, 
Texas. 

For more information circle 208 on inquiry card. 


PNEUMATIC CONTROLLER 


New “Transcope” makes unique 
use of motion-balance principle 
through interconnected multiple bel- 
lows and springs acting on a common 
force plate. Plug-in feature with in- 


9474 


tegral cut-off relay makes possible 
mounting to a separate manifold lo- 
cated at point of measurement or 
point of control. Among other fea- 
tures: conversion from single to mul- 
tiple control responses or vice versa 
easily accomplished even in the field; 
low air consumption.—Taylor Instru- 
ment Companies, Rochester 1, N. Y. 
For more information circle 209 on inquiry card 





OVERLOAD ALARM AND TRIP 


New “Monitron” gives maximal 
protection of automatic machinery 
against damage arising from load 
changes. It continuously monitors 
power drawn by any electrically-driv- 
en machine. Power changes beyond 
predetermined limits cause ‘“Moni- 
tron” to trip: a red trip-warning light 
flashes and a relay starts any de- 

















When case is locked, 
these adjustment. 
are inaccessible. 
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BISHOP TUBING 


is used in 
BAILEY METER COMPANY 
RECORDING INSTRUMENTS 


Photograph, Courtesy Bailey Meter Co., Cleveland, Ohio 


SEAMLESS AND WELDED AND DRAWN 
STAINLESS STEEL TUBING 


.008” to 1.000” O.D.) 
O.D. x .010” I.D. for accurate, dependable and occas 
(.003” to .083” Wall) 


Bailey Meter Company selects. Bishop quality 


#321 Seamless Stainless Tubing with a .125” 


lasting performance. 
MECHANICAL, CAPILLARY, HYPODERMIC 
and AIRCRAFT GRADE 
NICKEL AND NICKEL ALLOY TUBING 
(up to .625” O.D.) 


In fact, almost all leading instrument makers use 


Bishop tubing in their products today. 


When you need tubing LOOK NO FURTHER FOR 
Catalog and Quotations on Request. For prompt 


QUALITY . . . specify Bishop tubing. service and fast delivery call Malvern, Pa., 3100 


= 


Ny, STAINLESS STEEL PRODUCTS DIVISION 


BY J. BISHOP & CO. vss» wer 


Malvern, Pennsylvania 


For more information 


ree 
“™“ 
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sired control function in auxiliary 
equipment. “Monitron” is easily in- 
stalled; requires no attention beyond 
pre-setting load limits. It will operate 

For more information 


in conjunction with any single- or 
three-phase 60-cps ac, 115-, 220-, 440- 
or 500-v motor of 4 to 95 hp when 
current input, measured under actual 
load, is between 1 and 30 amp.—Sper- 
ry Products, Inc., Shelter Rock Road, 
Danbury, Conn. 


e 210 on inquiry card. 


PRESSURE AND VACUUM 





FUSED SILICA PRESSURE-MEASURING ELEMENTS 


New elastic-deformation-type pres- 
sure-measuring elements, made from 
fused silica, are available in two basic 
forms: bellows (single or multiple 
convolution) and twisted tubes. Pro- 
duction methods nearly eliminate hand 
manipulation and permit quantity 
production of a uniform product. The 
three-convolution bellows shown has 
a sensitivity of 0.0001” elongation 
per psig, 5 atmospheres safe working 
pressure. The twisted tubes shown 
have a sensitivity of 0.2° rotation per 


PRESSURE PICKUP 


New “Model H,” said to operate ac- 
curately under vibration environments 
to +20 G and temperatures to 400°F, 


9275 
incorporates stainless steel sensing 
elements which permit use of corro- 
sive fluids. Internal resonances are 
eliminated, friction effects are mini- 
mized, and extremely long resistor 
life achieved by use of a special damp- 
ing fluid. Case burst pressure 7500 
psi. Available in ranges from 1000 to 
10,000 psig or psid.—Servonic Instru- 
ments, Ine., 1145 South Fair Oaks 
Ave., Pasadena, Calif. 

mation circle 212 on ing 


atmosphere; other sizes and _ sensi- 
tivities available. yeFused silica has 
an almost immeasurably low hystere- 
sis and a useful temperature range 
from —200°C to 800°C; is highly re- 
sistant to corrosion. Designers of 
pressure instruments will be able to 
“take advantage of these character- 
istics to produce instruments superior 
to those presently available.”—Emil 
Boblett Co., P. O. Box 666, Manhat- 
tan Beach, Calif. 

For more ation circle 219 on inquir 


REGULATOR & RELIEF VALVE 


New “Hi-Lo Hand Loader” adjust- 
able pressure regulator and relief 
valve for controlling gases such as 


LA 
all i 
wd 


F198 


helium, nitrogen and compressed air, 
under pressures from 100 to 3000 
psi, is of zero-bleed internal-venting 
type. Adjusting control knob clock- 
wise provides for pressure regulation, 
and counterclockwise for pressure re- 
lief over entire 100-3000-psi range. 
Thus, unit can be used for operations 
where both pressure regulation and 
relief are required. Flow equivalent 
to 0.125”-dia sharp-edge orifice.— 
Futurecraft Corp., 1717 N. Chico 
Ave., El Monte, Calif. 

f circle 213 on inquiry card. 


For more information 


June 


for RELIABLE 
PO a 


in Hazardous Locations... 


EXPLOSION-PROOF 
ANNUNCIATORS «15»: exe.» 


Wherever processes or systems in haz- 
ardous locations must be monitored 
with unwavering safety, consider 
Scam Explosion-Proof Annunciators. 
These rugged alarms provide a sturdy 
housing that is approved for Class |, 
Division |, Group D locations. 

INCLUDES ALL THESE SCAM FEATURES: 





© Four alarms in one housing...re=- 
quires little piping, low installa- 
tion costs! 

® Standard for “Sequence A” (vis- 
val-audible), other sequences on 
special order! 

© All relays mounted on plug-type 
jack ... for maintenance just 
plug spare jack into housing! 

¢ Only four holes required for 
easy panel mounting! 











For Constant Protection for Your 
Monitoring Needs, Choose a Scam 
Explosion Proof Annunciator. 


For special Explosion Proof Systems, 
consult with us or one of our 
representatives. 


THE 


INSTRUMENT 
CORPORATION 


1811 West Irving Park Road 
Chicago 13, Illinois 
Phone: GRaceland 7-7850 


SALES REPRESENTATIVES: 


Atlanta ¢ Boston ¢ Buffalo ¢ Chicago 
Cincinnati ¢ Cleveland ¢ Dallas ¢ Denver 
Detroit ¢ H © Indi polis ¢ Kansas City 
Los Angeles ¢ Louisville ¢ New Haven 
New York ¢ Philadelphia e Pittsburgh 
Portland © St. Louis * San Francisco © Seattle 
Tulsa e Toronto and Vancouver, Canada 





For more information circle 76 on inquiry card. 
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TUBEXPERIENCE IN ACTION 








Q. Which gage tells the truth longer”? 


A. The gage with the Superior 
extra-quality Bourdon tube 


i] ERE’S WHY— Cheap Bourdon tubing no economy. Why risk having your gages 
fail or lose their accuracy? Inferior quality Bourdon tubing will crack, 
Quality cannot be inspected into tubing. Thus ] develop leaks, or take a set long before Superior’s will show any signs 
at Superior the quality is built in from start of wear. 

to finish. Stock for redrawing is carefully 
selected and prepared. Superior’s method of 
producing Bourdon tubing includes many 
special techniques, developed through years 
of “tubexperience.” Such factors as surface Specify Superior. There are 8 different Bourdon analyses to choose 
quality, close dimension control, freedom | from, including Ni-Span C. Flat ovals, ellipticals, rounds and partial 
from decarburization, accurate shaping and rounds, etc. For technical data on Superior extra-quality Bourdon tubing, 
cleanliness, all combine to produce a Bourdon write for a free reprint of ‘Bourdon Elements Require Special Tubing.” 
tube of unexcelled quality. Superior Tube Company, 1968 Germantown Ave., Norristown, Pa. 


Swear lade 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses .010 in. to % in. OD—certain analyses in light walls up to 22 in. OD 
West Coast: Pacific Tube Co., 5710 Smithway St., Los Angeles 22, Calif. « RAymond 3-1331 


For more information e 77 on inquiry card. 


Quality Bourdon a must. The Bourdon tube represents only a small 
fraction of the total cost of your gage, yet it is the most important single 
element. Be sure to get only the best Bourdon tubing available. 
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PRESSURE REGULATOR 


New “2840100” 
manually-operated 
pressure regulator 
is designed espe- 
cially for use in 
lab, or in conjunc- 
tion with air com- 
pressors. Inlet ac- 
cepts stored air 
pressure up to 3500 
psi; adjusting 
handle regulates 
delivery pressure 

continuously from 0 to 3000 psi. In- 
tegral relief feature permits upward 
or downward adjustment of delivery 
pressure without separate relief of 
delivery pressure line.—The Cornelius 
Co., 550-39th Ave., N.E. Minneapolis 
21, Minn. 

For more information circle 214 on inquir 


DUAL PRESSURE CONTROLLER 


New “Type 
J75A” dual 
switch pressure 
controller con- 
tains two com- 
pletely separate 
switches that op- 
erate independ- 
ently of each oth- 
er for controlling 
two independent circuits; offers ex- 
treme flexibility of switch arrange- 
ment; is available in seven models 
with adjustable ranges between 0 and 
250 psi limits; maximum pressures up 
to 350 psi; and on-off switch differ- 
entials between limits of 5 and 10 
psi. Pressure settings are made by 
independent adjustment screws. 
Switches can be set together to simu- 
late double-pole circuitry or set apart 
to obtain independent operation.— 
United Electric Controls Co., 79 
School St., Watertown, Mass. 
For more information circle 215 on 


TEMPERATURE 


PRESSURE REGULATOR 


Newly improved pressure regulator 
incorporates a larger through pass- 
age which gives a greater capacity 


and also a less turbulent flow pattern 
through valve. Valve’s construction 
is simpler and valve discs are now 
interchangeable, so that user can 
quickly switch from water service, 
for example, to steam, gas or air. 
Added safety factor: spring adjust- 
ment from below rather than from 
above as in previous models. Reduced 
pressure range 1 to 100 psi, depend- 
ing on valve size, with initial pres- 
sures as to 400 psi. Bronze, semi-steel, 
or steel body; special alloy trim if 
desired. Standard sizes %” to 2”.— 
Davis Regulator Co., 2545 So. Wash- 
tenaw, Chicago 8, Ill. 

For rn ore nformat nocir e 216 an 


PRESSURE SNUBBERS 

ae New %” NPT 

9207 size porous metal 

type snubbers, 

with male and 

female pipe con- 

nections, are fab- 

ricated of brass, 

aluminum or stainless steel for maxi- 
mum corrosion resistance; and in 
porosities for oil, water and gases.— 
Chemiquip Co., 460 W. Broadway, 
New Yo 


if 


217 on 


AND HUMIDITY 





ST-STEEL THERMOSTAT 
New “Model 18000-26 Thermo- 
switch,” for corrosive applications, is 
fabricated entirely from 316 stainless 


steel and all exterior joints are heli- 
are welded. Control range —100 to 
400°F. Short-time overshoot by as 
much as 100 F degrees will not affect 
reliability. New thermostat will con- 


trol within 2 F° in a well-designed 
9 


system. Rating 10 amp 115 vac or 2 


amp 115 vde.—Fenwal Inc., Ashland, 
Mass. 
For mare 


niori n rcle 218 on inquir 


EMBEDDED THERMOCOUPLES 


New “Delta-Couples,” said to offer 
solutions to advanced industrial and 
military instrumentation require- 
ments, measure temperatures at pre- 
cise in-wall locations (0.003” or clos- 
er); employ novel technique of em- 
bedding ribbon junctions in “weld 
nuggets” at selected depths in 4” 
threaded plugs of steel and alumi- 
num, Features: small size, adequate 





FOR 


Automatic Contro! 
oo} ee ee 


USE THE 


SPAR 
PROGRAMMER 
COUNTER 


The SPAR Programmer Counter is 
a precision unit that eliminates 
manual control of test cycling and 
simplifies the setting up of equip- 
ment each time a test is to be made. 
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The SPAR Programmer Counter is a 
compact, precision-made device that auto- 
matically turns on and off test apparatus 
whose limits are sensed by strain gages, 
thermocouples or any other transducers that 
have a maximum output not exceeding 100 
millivolts DC. It simplifies the setting up of 
equipment each time a test is to be made and 
eliminates the need for manual control of 
test cycling. A counter, which may be of the 
preset type, registers each cycle. 


@ The unit, which operates on 110V AC, is a 
stable, precision, millivolt electronic relay 
having adjustable energizing and release 
thresholds and DPDT 15 amp contacts. 


Two, adjustable, stable thresholds provide 
for precise selection of upper and lower 
operating limits. 
Models can be obtained with up to 5 sets of 
adjustable limits with automatic switching by 
preset counters. 


SPAR Bridge Power Supply Unit... 


This unit for supplying power to bridges and 
strain gages is regulated and filtered by 
transistors. It has an extremely low ripple. 
Output is 0 to 25 DC up to 400 milliamperes. 


Write, wire or call for full details 
on this SPAR equipment 


ENGINEERING 
and 
DEVELOPMENT 
INCORPORATED 


all electronic programming 
and control systems, 
radiant heat programming 
systems 


WYNCOTE, PA. + TUrner 6-5350 
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Motor - Gear - Trains 


3:1 to 150,000:1 Ratio Range - Up to 18 Foot Pounds Torque 





@ Motors available: DC, 60 or 400 MOTOR GEAR TRAIN 
cycle, PM, split series, series, shunt, 
single phase and 2-phase. All are 
reversible. 

¢ Available with either governor or 
brake. 

e 1000 hour life minimum. 

e Designed to meet MIL-E-5272A. 

¢ Precision gearing throughout. 

@ Can be furnished up to 125°C. 

¢ Designed for continuous duty or in- 
termittent duty applications. 
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Voltage 
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Current 
Mounting 
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Speed tolerance on governed motors is +2% over voltage and an ambient 
temperature range. Closer speed tolerance units can be designed to fit the 
particular application. 


Many other variations available. There is an Oster motor-gear-train to fit your 
exact specification. Consult Oster specialists today, sending your detailed re- 
quirements. 


Other products include servos, syn- 

chros, AC drive motors, DC motors, MANUFACTURING COMPANY 
servo mechanism assemblies, synchro Your Rotating Equipment Specialist 
indicators, servo torque units, refer- AVIONIC DIVISION 


ence and tachometer generators, ac- Racine, Wisconsin 
tuators, motor driven blower and fan 


assemblies and fast response re- 
solvers Engineers For Advanced Projects: 
Interesting, varied work on designing transistor circuits and servo mechanisms, 


Burton BRowNe ADVERTISING Contact Mr. Zelazo, Director of Research, in confidence. 


For more information circle 79 on inquiry card. 
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output, minimum disturbance of heat 
flux, simultaneous response with the 
wall material, and wide temperature 
range (e.g. —50°C to 1000°C in steel; 
—50°C to melting point in alumi- 
num). Special configurations and oth- 
er materials to order.—Detroit Con- 
trols Corp., Research Dept., 1650 
Broadway, Redwood City, Calif. 

circle 219 on 


TINIEST RESISTANCE 
THERMOMETRIC PROBE 


New high-temperature resistance- 
thermometer probe (upper limit 
1200°C or 2200°F) utilizes a grid of 
extremely fine platinum wire welded 
to platinum lead wires; is believed to 


For more information 


—0.044 —— 


Enlarged about 42 times 


be first with a flat grid temperature 
element wound on end of a one-milli- 
meter tube. Grid lies in one plane on 
end of double-bore porcelain tube 
about 0.044” at base. Grid resistance 
12 to 16 ohms at room temperature.— 
Arthur C. Ruge Associates, Inc., 733 
Concord Ave., Cambridge 38, Mass. 


For more information circle 220 on inquiry card 


IMMERSION THERMOCOUPLE 


New thermocouple for high-tem- 
perature molten-metal measurements 


up to 3100°F uses a metal-ceramic LT- 
1 secondary protecting tube, a vitri- 
fied alumina primary tube, and a 
platinum 10% rhodium thermocouple. 
A curved stainless steel tube of any 
required length leads to a wooden 
grip and thermocouple assembly head. 
Standard mode! will have 8 ft of arm- 
ored connecting wire. All parts are 
stock items. Life tests indicate that 
secondary LT-1 tube will normally 
withstand about ten dips in molten 


steel between 2700 and 3100°F. Low- | 


er temperatures will give proportion- 
ally longer life. y Also available in 
a High Speed model with a single 
quartz protecting tube. Conversion 
between models is simple and fast.— 
The Bristol Company, Waterbury 20, 
Conn. 
F rcle 221 on inquiry card. 


MIRROR-SCALE PYROMETERS 


New models of maker’s indicating 
pyrometers can be read accurately 
from all angles because they have 
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been redesigned with mirror scales 
to cut down parallax effects. They 
are 3-%” and 4-%” wide medium-re- 
sistance millivoltmeters (4 ohms/mv), 
available in 21 standard ranges. 
Maximum sensitivity for a pyrometer 
connected to one thermocouple is 
300 F degrees for full-scale deflection. 
Standard ranges begin with —400°F 
to 100°F and up to 0-3000°F.—As- 
sembly Products, Inc., Wilson Mills 
Rd., Chesterland, Ohio. 

rcle 222 on inquir 


Eos re informat 


SURFACE PYROMETER 


New low-cost surface pyrometer 
checks surfaces as small as 4”; has 


accuracy of 2% of scale span; weighs | 
1% lb; is chrome-plated throughout | 
to prevent absorption of heat that | 


June 








APS eR 
Cc. 4. Cc. , 
! SINE-COSINE 
POT SPECS 
begin 
where others 
Pe. stop =, 


Infinite resolution and absolute dependability 
distinguish CIC ultra-precise Potentiometers; In 
the generation of the sine wave CIC Pots pro- 
vide smooth, reliable performance, distortion 
free at all angles of rotation. 


CIC carbon film Sine-Cosine Pots, the proven 
product of a unique research program, provide 
greater accuracy in smaller case sizes, Sizes 
range from 1” to 5” diameter with correspond- 
ing best conformities from .3% to .03%. Com- 
pensation for loading can be provided with no 
loss of performance. 

At speeds in excess of 1,000 r.p.m. CIC guar- 
antees life in excess of two million revolutions. 


Many firms with critical specifications for in- 
dustrial instrumentation, military fire control 
and flight guidance equipment rely only on CIC 
Potentiometers. 


Our highly qualified engineers are ready to 
discuss your specific requirements with you. Call 
us today. 


“For Precision Performance ... specify CIC” 


Detailed Technical Data 
Sheets available on request. 


COMPUTER 
— INSTRUMENTS —- 
\Vonhoe 3200 CORPORATION 


92 Madison Ave. ® Hempstead, Long Island, N. Y 


For more information circle 80 on inquiry card. 
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The need to compromise on panel instrument 

quality is now a thing of the past. Model 1301 

Weston Cormag instruments cost no more, often 

less, than the compromise types. Thus you can 

get the big increment of dependability which 

Weston instruments provide for all your panel 

and built-in needs; plus the other advantages of 

Weston’s core-magnet, self-shielding construc- WES | O Ni 
tion. For example, they can be mounted closer 

together on a panel without intereffect . . . and 

used interchangeably on either magnetic or non- CoO RMAG 
magnetic panels. Let us acquaint you with all 

the advantages of these improved instruments. PAN E L |] N STRU Mi E NTS 
Consult your nearest Weston representative, or 

write Weston Electrical Instrument Corp., New- 

ark 12, New Jersey. 


i 
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NEW INSTRUMENTS Microphotograph of pulse recording on Soundcraft Instrumentation Tape 





would change cold junction tem- 
perature. Built-in thermometer near 


Uh) 


! 
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cold junction provides an accurate 
means of cold-junction calibration. 
Three ranges: “Model 321SL-IC” 
50-650°F; “Model 321S-IC” 0-1600°F 
“Model 321S-CA” 0-2300°F; also 
C equivalents.—Pacific Transducer 
Corp., 11836 W. Pico Blvd., Los An- 
geles, 64, Calif. 

For more information circle 223 


CUAL cA. UAL 


t 


f pines 


ear mean, 


| 
{ 


‘Tb 
ree eerie: 


CORROSION-RESISTANT 

HYGROMETRIC SYSTEM 
New wet- and dry-bulb primary ele- 
ments for measurement and control 
of temperature and humidity mini- 
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— @ recorded on 
SOUNDCRAFT type “A” INSTRUMENTATION TAPE 


and played back without error! 


9266 In the new Rocketdyne IDIOT* II computer system, 4000 data bits (over 
mize corrosion and electrolytic dam- 500 bits of information per channel, per linear inch) have been stored in 
age. System is designed for smoke- an inch of Soundcraft Type “A” Instrumentation Tape...double the 
homess and other uae Where corrosive amount of information that has been stored in equivalent lengths of 
smoke or gases, plus galvanic action competitive tapes! What made the difference? Soundcraft Type “A” Tape 
of wet-bulb water, can cause leaks ...the only tape engineered specifically for pulse recording. Its special 
to develop in wet bulb. Psychrometer RCCH oxide formulation provides an extremely hard surface with high 
insulation consists of rubber grom- thermal softening point — prevents imbedding of foreign particles. The 
mets in panel mounting holes, a length formulation is uniformly applied to the durable Mylart base by patented 
of hose in water supply line, and Uni-level process; then Micropolished to remove surface irregularities. 
Bakelite bushings in bulb-fitting as- These exclusive design features assure you of error-free pulse recording 
semblies.—Powers Regulator Co., 3434 with Soundcraft Type “A” Instrumentation Tape. Write for Soundcraft 
Oakton St., Skokie, Ill. Type “A” Instrumentation Tape Brochure. 

For more information circle 224 ainshiee 
*Rocketdyne Instrumentation Digital On-Line Transcriber. {Dupont T. M. 


PROCESS HYGROMETER SOUNDCRAFT 
New “Panel Mounted Electrolytic selec soa 


Hygrometer” continuously measures 10 E. 52nd St., N.Y.22 @ West Coast: 338 N. La Brea, L. A. 36, Calif. 
water concentrations in vapor 
samples with a 5% accuracy in the 

y+ n rcle 82 r nauiry } 
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PRESSURE 
PICKUPS 








PT31 


INCORPORATES 
UNBONDED STRAIN GAGE 
WITH FOUR ACTIVE ARMS 


HIGHLIGHTS 
MINIATURE SIZE 





SMALL FLUSH- 
MOUNTED DIAPHRAGM 


SIMPLE MOUNTING 
/,°/, ACCURACY 
HIGH OUTPUT 
TEMP. COMPENSATED 
HIGH FREQUENCY 
A.C. OR D.C. 











_ PRESSURE RANGES: 
- 0-300 to 0-7000 psi 


For Information, Request 
Bulletin No. 106 


NAMIC. INSTRUMENT CO. 
~~" 28 Carleton St. 
Cambridge, Mass. 
UN-47260 


For mo nformation circle 83 on inquiry card. 
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difficult 0-1000 ppm range in temper- 
atures up to 100°C; enables monitor- 
ing process streams, controlling cor- 
rosion, etc.; embodies an alarm sys- 
tem that can be set for any point in 
instrument’s range; can operate a 
standard potentiometric recorder or 
recorder-controller (10 or 50 mv).— 
Beckman Instruments Inc., Process 
Instruments Div., 2500 Fullerton Rd. 
Fullerton, Calif. 

For more information rcle 225 
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20-LB. TENSION METER 


New light-weight Tension Meter 
has a range of 1 to 20 lbs, with great 
resolution at low tension end; fea- 
tures unique lever-inserting mechan- 
ism whereby two outer rollers are 
lowered or raised simultaneously; 
controlling lever is at side away from 
moving material, thus protecting op- 
erator’s hands, and moving material 
is kept away from observer at all 
times. Rollers are tapered, thus widen- 
ing opening where material to be 
tested is placed, while guiding materi- 
al into test position. Wide flanges at 


bottom of the low-inertia rollers hold 
material securely in place while ten- 
sion is read as material travels at 
production speed.—Transitron, Inc., 
Harvard, Mass. 

F re information circle 226 


DISPLACEMENT PICKUP 


Potentiometer’ 
linearity to 
(wire 


, 


New “Rectilinear 
features independent 
0.1%; one or two resistors 


in = 
L=electrical ~ 
stroke + 3” 
Electrical stroke \” to 20” 


4x28 td} 


Spring return 
6, vailable 


wound to user’s requirements); pre- 
cious-metal brushes and contact ele- 


re if 
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ments; housing of aluminum, gold 
anodized to AN-QQ-A696a; all plas- 
tic treated with fungicide varnish; 
taps can be made on windings.—Pre- 
cision Line Ine., Maynard, Mass. 

e 227 on nquiry ard. 


For r re inf 3+ 


DISPLACEMENT PICKUP 


New “Model RP02-0401-1 Recti- 
linear Potentiometer” has 0.75” me- 
chanical travel; is suitable for both 


a ee enn ey 


de and ac; features precision cast 
case, glass seal terminals, stainless 
steel pushrod; weighs 1 oz and is 
1.40” long. Resistance of both ele- 
ments is 1000 ohms +5%; linearity 
0.75%; power dissipation of each ele- 
ment % watt; both elements center- 
tapped.—Humphrey Inc., 2805 Canon 
St., San Diego 6, Calif. 

Cae muon cle 228 on inquiry card. 


nformation cir 


VIBRATION TEST SYSTEM 


New “Model 2242 Accelerometer,” 
“Model 2615 Cathode Follower” and 
“Type 3090 Connecting Cable” have 


Cathode Follower 


te 


Acceleration 


been designed to operate in ambient 
temperatures to 500°F without cool- 
ing or correction. Through use of 
newly developed Piezite II element, 
“Model 2242” pickup provides a mini- 








MISSILE SYSTEMS ELECTRONICS 


Activities at Lockheed Missile Systems’ Research 
Laboratory in Palo Alto cover virtually every field of 
electronics related to missile systems. Inquiries are 

invited from those who desire to perform research and 
development of a most advanced nature. Please address the 
Research and Development Staff, Sunnyvale 1, California. 


Here staff members discuss a laboratory model of an airborne 
component of a guidance system. Left to right: Dr.R.J. Burke, 
telemetering; E.A.Blasi, antennas; K.T. Larkin, radar and 
command guidance; Dr.S.B.Batdorf, electronic division head; 
Dr.H.H. Leifer, solid state; S.Janken, product engineering. 


eb bed 
o~—. 


MISSILE SYSTEMS DIVISION 
LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO «+ SUNNYVALE ¢ VAN NUYS 
CALIFORNIA 




















Page 


well for complele rarhune*S7A 
TECHNICAL CHARTS Incorporated. 


_ BUFFALO 1ON NY. 


rte: cose 6) tt 


srhiniadaiice trict: 


For more information circle 84 on inquiry cord. 


1154—/nstruments & Automation—Vol. 30 


NEW INSTRUMENTS 





mum sensitivity of 8 mv per G for 
high signal-to-noise ratio even at low 
G levels. Response is down only 3% 
at 500° F. Its high natural frequency 
of 25 ke provides freedom from spuri- 
ous resonant signals. Wide range: 
0.25 G to 1000 G. Weight 1 oz. Cath- 
ode Follower and new all Teflon 
noise-treated cable can be used in 
500°F ambients close to pickup and 
thus avoid loss of signal caused by 
long cables. Electronic parts of cath- 
ode follower are hermetically sealed 
in an inner housing which is vibra- 
tion isolated from outer case, provid- 
ing a low-noise system. Cathode fol- 
lower gain is 0.94.—Endevco Corp., 
161 E. California St., Pasadena, Calif. 
For more information circle 229 on inquiry card. 


VIBRATION TESTER 


New portable (24 oz) self-powered 
“Model 305 Portable Vibration Ampli- 
tude Meter” is available in simplified 


9242 


design so that inexperienced persons 
can use it.—International Research & 
Development Corp., 797 Thomas Lane, 
Columbus, Ohio. 

re information circle 230 on 


SOUND AND VIBRATION 
RECORDER 


New “SL-2b Dynamic High Speed 
Sound Level Recorder” has been im- 
proved with special emphasis to sound, 


noise, and vibration measurements. 
Design features include: adjustable 
writing speed by a unique electronic 





STROMBERG-CARLSON 
Special-Purpose 
TELEPHONE HANDSET 


You can mount this special-purpose hang- 
up telephone almost anywhere: on desk, 
wall or piece of equipment. The handset 
shown is only one of many standard and 
special-application types you may order. 
The right-angle bracket provides 6 dif- 
ferent mounting positions. 


HOOKSWITCH 


on 


You can get hookswitches with any spring 
combination you need. Illustrated are 
two of many possible arrangements. 


BRACKET 


This special bracket 

gives you a choice of 

12 different mounting 

positions. You may or- 
der it separately or with any combination 
of components you need. You'll find 
complete details in Booklet T-5005. To 
get your free copy, write to 


Sc 


Ss. 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
Telecommunication Industrial Sales 
113 Carlson Road, Rochester 3, New York 


For more information circle 85 on inquiry card. 








feedback system; push-button selec- 
tion of chart speed; scale functions 
in linear, decibel, or loudness (phon) 
available. With a simple setup as il- 
lustrated, the most complicated acous- 
tical measurements can be recorded 
rapidly and accurately.—Sound Ap- 
paratus Co., Stirling, N. J. 

e 231 on inquiry 


For more information cir 


FLOW 





BLENDING CONTROL 


New “Blendtrol” can be used to ac- 
curately maintain flow-rates in closed- 
loop systems or to blend and propor- 


——2 
Valvetro!” 


tion in open-loop systems. It can be 
located several thousand feet from 
controlled process. In a typical pro- 
portioning application it receives from 
a flow-rate meter an electric signal 
proportional to flow-rate of major 
component; desired percentage of ad- 
ditive is set in on ratio dial; and this 
ratio is maintained through a “Shaf- 
trol” or “Valvetrol.” “Blendtrol” is 
adaptable to existing proportioning 
systems since most flowmeters can be 
modified to produce required control 
signal and “Valvetrol” can be in- 
stalled on stems of valves in service. 
—The Jordan Co., Inc., 3235 W. 
Hampton Ave., Milwaukee 9, Wis. 


For more information circle 232 on inquiry card. 


GRAVIMETRIC FEEDER 


New “Model 37-20 Hi-Weigh”’ belt- 
type dry-material feeder, 3000 lb/min 
capacity, features: accuracy of 1% 


5+ 


by weight; 100:1 variable speed drive 
giving exceptionally wide range of 


MODELS PL80 
AND PM80 


Differential 


Pressure 


Transducers 
FOR 
flow measurement 


AT 
Rocket Engine Stands 
Hydraulic System Tests 
Nuclear Reactors 


the flow of liquids and 
gases is being measured by 
connecting Model PL&80 and 
Model PM80 pressure trans 


ducers across an orifice 


Ranges 
+ 1 to +3000 psid and 0-1 to 0-3000 psid 


Line Pressure Rating 
5000 psig 
Pressure Media 
Fiuids not corrosive to 
Types 303 and 347 stainless steel 


Transduction 
Resistive, Statham unbonded strain gage 


For additional data, please request 
Bulletin Nos. PL80TC and PM80TC 


LABORATORIES 
12401 W. Olympic Bivd., Los Angeles 64, Calif. 


For more information circle 86 on inquiry card. 
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Data-Readout Counter 


Provides 100,000 
Distinct Circuit Arrangements 


APPLICATIONS 
Remote Indication 
Remote Printing or Logging 
Common Language Transmission 
Telemetering 
Remote or Direct Card 
or Tape Punching 
Production and Process Control 


FUNCTIONS 


Analog to Digital Conversion 
Serial or Parallel Circuit 
Transmission 

Continuous or On Demand 
Electrical Readout 
Continuous Visual Readout 
Visual and Electrical Data 
Storage 

Predetermining 

Repeat Predetermining 
Sequential Programming 





Electrically actuated data readout counter with electric reset. 
Form B-1538 for 110V AC/DC. 


Veeder-Root’s new series of Data Readout Counters combines 
visual indication with electrical readout for remote indication, 
recording, and controlling applications. Electrically or mechanically 
driven and provided with manual or electric reset, these counters 
present a positive display of accumulated totals and automatically 
create specific control circuit contact closures for each number 
visually displayed. Each instrument, with its five figure capacity, 
provides 100,000 distinct circuit arrangements which lend themselves 
to the most exacting control and transmission requirements. The 
counters are compatible with standard data processing equipment 
and offer a wide variety of applications in the industrial control and 
data processing fields. 


Veeder-Root inc. 


“THE NAME THAT COUNTS” 


Hartford, Conn. * Greenville, S.C. * Chicago * New York ¢ Los Angeles 
® San Francisco * Montreal ¢ Offices and Agents in Principal Cities 


For more information circle 87 on inquiry card. 
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feed rates; rapid rate setting; “Sens- 
a-gram” instantaneous automatic 
compensator for variations in density 
of material; belt-cleaner and _ belt 
scraper preventing build-up of adhe- 
sive material on inside or outside of 
belt.—Omega Machine Co., 345 Harris 
Ave., Providence 1, R. I. 


For more information circle 233 on inquiry car 


VENTURI TUBES 


New fabricated Venturi tubes are 
of low-pressure-loss design, with re- 
covery cone angle of about 14°, short 
upstream straight run of pipe. Stand- 
ard style has piezometer belts, is 
available with flanges as shown, with 
plain ends for Dresser or similar 
coupling, or with ends beveled for 
welding. Insert type has full piezo- 
meter ring for throat taps (upstream 
connection furnished by user). Both 

















= a soi 





are available in 10” to 72” sizes and 
larger; usually with carbon steel out- 
er casings and flanges, stainless steel 
inlet cone, throat and recovery cone. 
-——Vector Mfg. Co., Inc., Jenkintown, 
Penna. 

e 234 on 


For more infor 


VALVES, ACTUATORS 





4-WAY VALVE 


New “Bantam” 
miniaturized pi- 
lot-operated 4- 
way valve, said 
to be ideal for 
control of small 
double-acting cyl- 
inders and simi- 
lar devices, is 
of unique single- 
solenoid design, 
with only 3 work- 
ing parts. Four- 
way action is 

9295 achieved with a 
single solenoid pilot and a pressure- 
balanced shuttle in valve body. Sole- 
noid pilot, with coils for ac or de, 
any voltage, is interchangeable with 
standard “Speed King” pilots and is 
built to JIC Standards. Manual over- 
ride and integral junction box are 
optional features. Usable with pres- 
sures from 15 to 140 psi. All ports 
tapped 4” NPT.—Valvair Corp., 454 
Morgan Ave., Akron 11, Ohio. 

For le 235 on inquiry 


or more information circ 


3-VALVE 5-PORT MANIFOLD 


New aluminum three-valve mani- 
fold, with five ports, for use in air dis- 


tribution boxes, operates from high 
vacuum to 3500 psi with finger-tip 
control at all pressures. Among fea- 
tures: any or all valves can be com- 
pletely overhauled without disturbing 
the plumbing—valves being maker’s 
standard valves which use plastic 
seats and “O” rings.—Robbins Avi- 
ation, 1735 W. Florence Ave., Los 
Angeles 47, Calif. 


For more information circle 236 on inquiry card. 


SPRING-LOADED RELIEF & 
BACK PRESSURE VALVE 


New ‘‘No 

1605”’ spring 

loaded relief and 

back pressure 

valve functions 

on both condens- 

ing and non-con- 

densing systems; 

is available in 

sizes 2%” to 6”, 

with adjustment 

ranges varying 

from 5 to 35 psi. 

Bronze, steel or 

iron body; large 

discharge capa- 

city and adjust- 

able opening and 

closing pres- 

sures. Valve can 

be opened manu- 

ally and, by turning handwheel until 

spring is no longer under compres- 

sion, disc can be lifted frem seat.— 

Atlas Valve Co., 280 South St., New- 
ark 5, N. J. 


rcle 237 on 


inquiry card. 


June 


GRAY CODE 


BINARY 


BINARY 
CODED DECIMAL 


LIBRASCOPE 
SHAFT POSITION-TO-DIGITAL 


CONVERTERS 


Equipped with ANTI-AMBIGUITY 
DOUBLE BRUSH PICKOFFS 
Useful in a wide variety of applications, 
including digital aircraft and missile 
controls, machine tool controls, digital 
readout from strip chart recorders, and 


as the modulator and de-modulator in 
pulse-code modulated radio links. 


GRAY CODE MODEL —Capacity of 8 
binary digits (single brush pickoff), 
BINARY MODEL —Capacity of 7 to 19 
binary digits. 

BINARY CODED DECIMAL MODE 
Capacity range from 0-1999 to 0-35, 399, 


Units for special codes or 
capacities are built to meet 
specific requirements. 

SHOCK ENDURANCE 

TEMPERATURE RANGE. .—50° to 83°C min. 

CODE Discs Rhodium plated phenolic 


PICKOFFS Multiple wire brush. 
Two pickoffs/channel 
ROTATION 


Continuous, either direction. 
RUGGED—NON-MAGNETIC—LONG LIFE 
MAY BE READ WHILE IN MOTION 


SPECIAL CONVERTERS DESIGNED TO MEET 
YOUR INDIVIDUAL PROBLEMS 


Send for illustrated brochure 


IBRASCOPE 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 





808 Western Avenue * Glendale, California 
For more information circle 88 on inquiry card. 
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VACUUM-BREAK VALVES 


New “Model P-646” valves serve 
dual function of breaking vacuum 
automatically in draining and bleed- 


9208 


ing air displaced in filling. Normally, 
valve seals dead tight to prevent loss 
of system pressure. When fluid is be- 
ing withdrawn from system or tem- 
perature drops, valve opens automati- 
cally to break vacuum and permit free 
flow. A manual over-ride permits 
holding valve open to release entrap- 
ped air when system is being filled. 
Available in %” and %” pipe sizes.— 
Circle Seal Products Co., Ine., 2181 
East Foothill Blvd., Pusadena, Calif. 
For more informat rcle 238 on inquiry card. 


VALVE OPERATOR BRACKET 


New standard bracket and linkage 
arrangement for butterfly valves, 
greatly simplifies their hook-up with 
automatic control operators; offers 
advantages in operation and mainte- 
nance; reduces power requirements in 


NEED TWO PRESSURES ON A SINGLE DIAL? 


FIRM HOLODOWN 
FIXTURE 


, STEM GUIDE 


CAST BRACKET 


FORGED CLEVIS 


STEM ADJUSTMENT 
LEVER ADJUSTMENT 


CAST HEAVY DUTY 
ADAUSTABLE LEVER 


SPHERICAL BEARING 
ROD ENDS 


9274 


close control applications. An almost 
friction-free connection is provided 
between operator stem and valve shaft 
with no sloppy fits. Standard for but- 
terfly valves up to 48” pipe size, in 
accordance with required torque.— 
W. S. Rockwell Co., 200 Eliot St., 
Fairfield, Conn. 

For more information circle 239 on inquir 


TIME, SEQUENCE 





PRECISION STROBOSCOPES 


New “Series 162 Stroboscopes,” for 
speed measurement and motion 
studies in production-line and lab 
testing application, come in two units 
for maximal versatility. This allows 


DIFFERENTIAL 
GAUGES 


Designed to indicate the 
differential between two 


independent pressure 


interchanging control heads, or oper- 
ating multiple lamps synchronously 
from a_ single control head. Two 
standard control heads optionally 
available: “162-G” (illus) wide-range 


continuously-variable type with ac- 
curacy better than 1% and stability 
of better than 0.5%; (2) “162-P” 
limited range high-precision type with 
accuracy and stability of better than 
0.1%.—Slaughter Co., Piqua, Ohio. 


For more information circle 240 on inquiry card. 


ELECTRIC STOP CLOCK-TIMER 


New “Type 691 Time Totalizer,” 
featuring instantaneous electrical re- 
set (0.1 sec) and accuracy of 0.02%, 
is offered in a dust-tight commercial 
model and a hermetically-sealed 
shock-resistant military version; is 
available for either local or remote 
reset. For local reset, a pushbutton is 
provided on bezel. On sealed timer, 


IEA 


temperature 


PYROCON 





sources with a single 


pointer. 


Weksler Type 91 1R. 


DUPLEX GAUGES 


Designed for use where 
two related pressures 


Equipment...material...metallic 


or non-metallic... flat, curved... 

revolving or stationary—you can 

read every surface temperature 

accurately in less than 3 seconds! 
Compact, complete in precision design, 

this rugged instrument assures highest 

standards of speed, accuracy and dependability. 
Alnor Portable Pyrocons come in scale ranges 


to 2000° F., with thermocouples for every 
application. You'll find full details on the 
Pyrocon exactly suited to your operations in 
Bulletin 4257. Send for your copy now. 

Write: Illinois Testing Laboratories, Inc., 
Room 518, 420 N. LaSalle St., Chicago 10, III. 


are desired to be indi- 
cated on the same dial. 
Weksler Type 914R. 


For further information about these and other DIAL 
INDICATING AND RECORDING PRESSURE AND 
VACUUM GAUGES send for our completely revised 
Catalog No. 525A. 


WEKSLER THERMOMETER CORP. 
195 E. MERRICK ROAD, FREEPORT, L. I., N. Y. 


For more information circle 89 on inquiry card. 
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For more information circle 90 on inquiry card. 





pushbutton actuates reset solenoid 
through a_ bellows. Load _ switches 
rated 5 amp @ 250 vac resistive, 
operated from cams on either fast or 
slow pointer shafts, can be supplied. 
Number of pulses per second or min- 
ute, and duration of pulses, are fac- 
tory set. With switches on both fast 
and slow pointer shafts (wired in 
series) “691” can be used as a precise 
time delay or interval timer.—Cramer 
Controls Corp., Centerbrook, Conn. 


For more information circle 241 on inquiry card. 


MOTOR TACHOMETERS AND 
TACHOMETER GENERATORS 


New line of motor tachometers and 
tachometer generators, for use in 
high-accuracy computers and servo 


+M 
+N 9253 


systems, feature: 0.12% linearity 
from 0 to 4000 rpm; temperature com- 
pensation to 0.3% over operating tem- 
perature range of —55°C to 80°C; 
output voltage pretrimmed to 0.2%. 
—Norden-Ketay Corp., Commerce 
Road, Stamford, Conn. 


For more information circle 242 on inquiry card. 


TRANSISTORIZED PLUG-IN 
COUNTING CIRCUITS 


New = submini- 
ature transistor- 
ized plug-in 
counting circuits, 
said to effect 
“substantial sav- 
ings in space and 
material require- 
ments,” are avail- 

able in two basic types: “P Series” 
plug-in and “C Series” subminiature 
cartridge. Plug-in package fits stand- 
ard 7-pin miniature socket and can 
be conveniently retained with a stand- 
ard tube shield. Cartridge, a rectang- 
ular flat configuration for permanent 
installations, features high space den- 


H EART of your 


alialtetitapAotitelaMm elacts| acl 


l'MOTOR 


Here is EAD’s outstanding contribution to the miniaturization 
program...a one-inch diameter, 400 cycle precision motor, 
engineered for long life and high efficiency. Where 
minimum size and weight are essential, use this 
versatile unit. Modifications include high 
ambient and high altitude versions 
as well as low voltage designs. 


MINIATURE TUBE AXIAL BLOWERS 

For efficient cooling and air change in 
small electronic equipment. Driven by 
EAD's 1” dia. motor. No brushes, no 
arcing, no interference. 


MINIATURE RING MOUNTED FANS 

For peak performance, compactness, 
dependability. Blade dia. small as 2” 
—air del. greater than many heavier 
blowers. Uses EAD's 1” dia. motor. 


a 


MINIATURE SINE WAVE ALTERNATORS 
For very pure sine wave voltage, high 
power output. Low distortion, light 
weight, permanent magnet fields. Frame 
sizes begin with 1” diameters. 


wna 


SUBMINIATURE CENTRIFUGAL BLOWERS 


For spot cooling. Moves 9 CFM at 1.35 
S.P, Powered by EAD’s 1” dia. motor. 


MINIATURE GEAR MOTORS 

Servo, synchronous or induction units, 
primarily for 400 cycle and var. freq. 
operation. Gear ratios up to 10,000 to 
1. Basic types use EAD’s 1” dia. motor. 


Complete specifications available on request. 


EASTERN 


AIR DEVICES. 
IMC. 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


347 Central Ave., Dover, New Hampshire 


For more information circle 91 on inquiry card. 
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sity stacking and miniature styling. 
Feature is embedment in a tough mi- 
ca-filled thermosetting epoxy resin, 
whence maximum high and low tem- 
perature performance, as well as vir- 
tually imperviousness to shock, mois- 
ture, vibration, etc. Among types: 
(1) Binary Counters for use as bi- 
nary or as a flip-flop, of “non-satur- 
ating” design assuring reliable oper- 
ation up to 175 ke. (2) Triggers 
to convert a wave shape into a fast- 
rising pulse. (3) Delay Multivibra- 
tors to provide delayed feedback or 
reset pulses to “M 6003” Binary Coun- 
ter.”” (4) Dual Emitter Follower Am- 
plifiers to provide usable counter out- 
put without loading counters; one 
side of convenient independent dual 
construction provides an ac input ter- 
minal. All these circuits are available 
from stock.—The Walkirt Company 
141 W. Hazel St., Inglewood, Calif. 


For more information circle 243 on inquiry card 


SPEED TRANSMITTER 


New “Type 16A Pneumatic Speed 
Transmitter” produces a pneumatic 
output linearly proportional to rota- 
tional speed; is particularly appli- 
cable to turbines, conveyor lines, com- 
pressors and mill equipment. Stand- 


ard ranges 0-1600 rpm to 0-2400; 
with speed changers 0-320 to 0-5300. 
It operates on force balance principle 
with magnetic actuation of a stand- 
ard pneumatic circuit. Its input shaft, 
coupled to rotating equipment, spins 
a multipole permanent magnet, ro- 
tating a magnetic field through a non- 
magnetic disc close to magnet poles. 
This disc, with a force bar attached, 
tends to rotate in same direction as 


9227 


magnet, positioning force bar in re- 
lation to an air nozzle. Resulting back 
pressure in the nozzle circuit, ampli- 
fied by a relay, exerts force, through 
a free-floating ball piston which bears 
on force bar to balance torque pro- 
duced on disc by rotating magnet. 
This 3-15 psig feedback pressure is 














DIAPHRAGM GAUGE 


For Accurate Pressure 


Measurement in 
Ounces or Inches 
of Water 


Marshalltown Figure 83 is an ex- 
tremely sensitive gauge that uses 
a carefully seasoned bronze dia- 
phragm to accurately measure 
very low pressures. It is used ex- 
tensively on many types of natu- 
ral gas installations for checking 
low pressures. 


tions. 


received by an indicator, recorder or 
controller calibrated in units of speed. 
—The Foxboro Co., Foxboro, Mass. 


For more information circle 244 on inquiry card. 


INSTRUMENT COUNTERS 


New “D Series” of counters appli- 
cable as read-out indicators comprises 
28 different models, with uniform con- 


A Unit wheels | 
| Single width 


13 width 


figurations of case, wheels and com- 
ponents, whence an advantage to orig- 
inal-equipment manufacturer. One- 
piece nylon wheels with nylatron pin- 
ions permit higher speeds with less 
noise, less torque, and longer life 
than previously available; greatly re- 
duced moment of inertia and total 
weight.—Durant Mfg. Co., 1914 N. 
Buffum St., Milwaukee 1, Wis. 


For more information circle 245 on inquiry card. 


| Fast! Accurate! Economical! 
GOW-MAC 
GAS CHROMATOGRAPHY 
CELLS 


Thermal Conductivity Cell 
For 225°C operation. Three models in brass 
or stainless steel to meet specialized applica- 


Small internal volume, fast response, 


convenient mounting, electrical connection 
outside of bath. 


Temperature Regulated Cell 


For operation at 


room temperature 
or 200°C. A com- 
plete T/C unit 
with brass or stain- 
less steel gas flow, 
preheater, close 
temperature regu- 
lation, rapid elec- 
trical and gas con-— 


nections. 


Write for deteils and price. LOOK TO MARSHALLTOWN FOR 
ONE OF THE MOST COMPLETE LINES OF INDICATING PRES- 


SURE GAUGES MADE! 


Available in standard dials Br J 
0-60" -0-1 


inches of water) 0-15" -0-30" 


-0-160" . . . also in ounce graduated dials 


from 15 ounces to 5 pounds. 2!/,"", 3!" 


and 


4'/,"" dial sizes mounted in black enameled 


steel case. 


MARSHALLTOWN MANUFACTURING CO. 


MARSHALLTOWN 3, IOWA 


For more information circle 92 on inquiry card. 
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Power mnt cary 
Control Unit 

gives five minute hook-up with 
complete circuitry for these 
T/C cells. Write Dept. IA for 
catalogs or recommendations. 


COU MAC "8 NENT CO 


For more information circle 93 on inquiry card. 








Leakproof 
Metering Valves 


Hi Vacuum to 6000 PSI. 
"O" Rings and Teflon or Nylon 
Seats are standard. 

@ Over-torquing cannot damage 
seat or needle as buffer plate and 
metering pin act as a forming die. 
Impossible to score needle or 
seat. 

@ Lifetime Valve—can be complete- 
ly overhauled in a matter of min- 
utes without disturbing plumbing 
or mounting. 

The most economical valve in the 
long run. 


Write for further details. 
ROBBINS AVIATION 


1735 W. Florence Ave. 
Les Angeles 47, Calif. 


COMPUTING, 
DATA PROCESSING 











For more information circle 94 on inquiry card. 











AMTHOR Dead Weight 
Pressure Gauge TESTER 


Designed for simplicity and compactness, 
this tester incorporates the newest refine- 
ments and improvements and is praised by 
users in all industries for long lasting 
troublefree service. Made in ranges up to 
10,000 P.S.I. We guarantee accuracy of 
1/10 of 1%. Supplied in metal carrying 
case with adapters and tools. Weighs in 
special metal container for storing. 


Ask for literature also on Tensile 
Testers. Indicating and Recording Ta- 
chometers and thickness Gauges. 
Amthor 
J 
Testing Instrument Co., Inc. 
45 Van Sinderen Ave., Brooklyn, N. Y. 











For more information circle 95 on inquiry card. 


AUTOMATIC CHART READER 


New “Model 

3800’? moves a 

chart at a uni- 

form rate, senses 

position of inked 

trace on chart, 

and produces an 

output propor- 

tional to ordinate 

value of trace. 

Output is pre- 

sented in the 

form of varying 

voltage, shaft ro- 

tation, changing 

digital numbers, 

or as a pulse- 

width modulated 

carrier. Illus- 

trated model is 

designed to read 

standard charts 

9232 | from null-bal- 

ance recorders; 

changes to adapt it for other charts 

and other functions of trace ordinate 

can be made. Reading accuracy is 

0.1% of full-scale-—The Geotechnical 

Corporation, 3712 Haggar Drive, Dal- 
las 9, Texas. 

le 246 on 


For more information circ inquiry card, 


TAPE-TYPE MEMORY 


New “Model 3219 Digital Magnetic 
Tape Multiple Bin Handler” stores 
over 160 million bits; can be employed 


S161 


for sequential sorting or as a high-ca- 
pacity random-access memory; com- 
prises ten separate identical units or 
bins each with a storage capacity of 
over 8 million bits, a bin normally 
containing 500 ft of 1” wide mag tape 
for 14 channel recording with 200 ppi 
density. Each bin is equipped with its 
own record-playback head which can 
be relay switched to a common output. 
Among important uses is electronic 
sorting of digital data: employing 
digit-by-digit method with a simple 
counter and matrix, decimal sorting 
rates up to 100 information blocks 
per second are achieved.—Potter In- 
strument Co., Inc., 115 Cutter Mill 
Rd., Great Neck, N. Y. 


For more information circle 247 on inquiry card. 





precision 


PRESSURE 
REGULATORS 


14 dels to 
almost all industrial needs 


Send for catalog 


Now available from the Stratos 
Industrial Products Branch are 
two complementary lines of pneu- 
matic pressure regulating valves. 


The pilot-operated GOVERNAIRE: 
very high flows are regulated by 
small signals in these self-con- 
tained, pilot operated models. Up 
to 250 psi supply pressure, pipe 
sizes from % to % NPT. 

















Drift-free, lever 


| set model 3500 


t 

a 

The direct acting KENDALL: also 
available in a wide flow range, 
these force-balanced types are 
designed for operation at up to 
250 psi supply pressure. Pipe 
sizes from %4 to 3% NPT. 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Adivisionof Fairchild Engine and Airplane Corp. 
Route 109, West Babylon, N. Y. 


For more information circle 96 on inquiry card. 


June 1957—Instruments & Automation—Page 1161 





NEW INSTRUMENTS tems can be effectively intercon- 


nected. It can be slaved either to the 
HIGH-SPEED AUTOMATIC PLOTTER computing program of a digital com- 

puter (such as Sperry-Rand 1103A 
;  — Oh caste or IBM 704) or to any standard-volt- 
age-range analog device. It contains 
an internal memory that enables it 
to receive a multiplicity of commands 
or data from the digital computer or, 
conversely, to collect a set of trans- 
lated analog events prior to transfer 
between the two systems. If desired, 





9198 


New “Electroplotter S” accepts in- (2) plotting discrete points at any 
formation from punched paper tape, position, “flagged” by a line of digital 
punched cards or magnetic tape. Its and symbolic information; (3) rota- b re-programmed commands, new 
simplest output is a two-dimensional tion of entire printing mechanism ong f nae stimuli can fies 
X-Y point-to-point plot. Its more com- forming plotted point; or any simul- pie nh: } qe “ai ep par ge a 
plex displays include (1) presenta- taneous combination of these three.— ee y st ooh - . Seine. ger ze 
tion of digital information at de- Benson-Lehner Corp., 11930 W. Olym- ee °6 mated rl iy the gine ; 3 
mandable positions over plotting area; pic Blvd., Los Angeles 64, Calif. won te p tayptionan. Be a .e digital 
CPOE EROS Ce AI Oe maT SOME, computer. System can accurately 
handle information having a dynamic 
range of over 100,000 to 1 in micro- 
COMPUTER CONTROL LINK log systems for computer-controlled seconds. Its accuracy is 0.1% of the 
processes. It functions as a translat- actual voltage or number or 1 mv 
New “Addaverter” is a high-speed ing means whereby data in both dig- (whichever is greater). Its conver- 
multi-channel computer control link ital and analog forms are made com- sion equipment, control equipment, 
which interconnects digital and ana- patible so that the two types of sys- and terminal equipment comprise 


— 





ONE HUNDRED 
ELECTRONIC CIRCUITS 











Volume | 
(Circuits 1-100) 





THE ENGINEERED 


A R | D | F | F R sia Milton H. Aronson 
Charles F. Kezer 


SUPER-CLEANS, SUPER-DRIES 
COMPRESSED AIR AND GAS 


Engineered to your compressed air or | 
gas line, the ARIDIFIER stops 92% of : ‘| Sn — 
dirt, oil, scale and water in the air stream. Power Supply Circuits Tat nteanant pete 
Multi-bladed rotors whirling in opposite Amplifier Circuits Phase Shifters 
directions pick off water and sludge, dash ‘ ae 

them against vertical walls, from where 7 Oscillator Circuits oma 

they drop by gravity into a drain trap. Bs 3 Pulse Circuits Controllers 
Free of these impurities, air or gas comes ul 

out of the ARIDIFIER super-cleaned, and 


super-dried. Air tools, spray guns, hoists, Pee tn ony 
se $2.00 postpaid 














COVERS 


sand blasters, etc. perform as they should, 
and last far longer. 

Learn how the engineered-to-your-line 
ARIDIFIER can solve your problem and 
save you trouble and money. Write for the INSTRUMENTS PUBLISHING co 

e 


Aridifier catalog. Sictaiiaihus 
xploded view 


as ag ar 845 Ridge Ave., Pittsburgh 12, Pa. 


operation. Capacities, 


ENGINEERING CO, 7 to 17,000 C.F.M. 
4921 West Lawrence Avenue, Chicago 30, Ill. 











For more information circle 97 on inquiry, card. 
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EW TRANSISTORIZED ELECTRONIC CONTROLLERS 
Interchangeable for complete versatility 


Series C110 
Recording 
Controller 


The new ‘American-Microsen’ Series C100 Elec- 
tronic Controllers can be interchanged at the 
panelboard in seconds. A recording controller to 
an indicating type . . . a proportional-action con- 
troller to proportional-plus-reset . . . slow reset to 
fast reset — any of these replacements is quickly 
made by pulling one unit out and plugging in 
the other. 


The controller settings of the ‘American-Microsen’ 
System are all calibrated and repeatable. When a 
controller station is replaced, the proportional, 
reset and rate settings can be made in advance 
so the process is on control the instant the change- 
over is completed. No playing around to tune in 
the control. 


When the process is on manual control during a 
replacement operation, the controller station stays 
in balance with the actual valve position. Thus 
the process can be changed back to automatic con- 
trol without “bumping” or upset. A unique feature 
of the ‘American-Microsen’ System eliminates any 
“balance” or “seal” position between manual and 
automatic. 


These are but a few of the many functional advan- 
tages of the new ‘American-Microsen’ Electronic 
Control System. Join the many satisfied users of 
this new approach to process control. Make certain 
you have the better control and simplified serv- 
icing so essential to higher product quality and 
greater operating economy. Arrange for a meeting 
with one of our sales engineers to determine the 
best equipment for your service. Write for Bul- 
letin RC100. 


MANNING, MAXWELL & MOORE, INC. 


MAXWELL 


MANNING 
<2 
INI JNOOW 9 


TRADE MARK MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 


Series C120 
Circular Scale 
Indicating 
Controller 








Controller Performs These Functions 


Measures input signal from transmitter and records 
or indicates in terms of the measured variable — 
pressure, temperature, flow, etc. (The Series C110 
records on a 3-inch wide strip chart, the Series C120 
indicates on a 4-inch diameter scale.) 

Provides means of setting the desired value of the 
measured variable (set point) and compares actual 
value with desired value. 

Transmits control signal, incorporating proportional, 
reset, and/or rate actions to operate final control 
element. 

Provides means to operate control element manu- 
ally with simple switch and manual knob. 


Ultra-Modern Features Provided 


All functions of recording (or indication), control- 
ling (proportional, reset, and/or rate), and manual 
valve operation in a single housing. 

Transistorized controller station for ultimate reli- 
ability and long service life. 

Printed circuitry and miniaturized components for 
space-saving simplicity. 

Plug-in units for complete interchangeability and 
ease of maintenance. 

Ratio, cascade, and other similar control arrange- 
ments, using standard instruments. 

Direct bumpless transfer from manual to automatic 
control with no intermediate position. 

DC signals of 1.0 to 5.0 milliamperes for instanta- 
neous distance transmission up to 30 miles. 
Controllers are compatible with any unit of other 
manufacture using the standard 1 to 5 milliampere 
DC signal. 





INDUSTRIAL CONTROLS DIVISION - STRATFORD, CONNECTICUT 


For more information circle 98 on inquiry card. 
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NEW INSTRUMENTS 





maker’s standard plug-in units, using 
ruggedized “Five Star” computer 
tubes throughout. Depending on num- 
ber of conversion channels required, 
system occupies from four to eight 
standard 7-ft metal cabinets.—Epsco, 
Inc., 588 Commonwealth Ave., Boston 
15, Mass. 
+ 


ore information 


circle 249 on inquiry card. 


ANALOG FIELD PLOTTER 


Newly redesigned highly-sensitive 
dry-paper type field plotter is com- 


9286 


pletely packaged in a single unit with 
all accessories contained in compart- 
ment built in top. Solves mathematical 
functions, including orthogonal plot- 
ting, electrostatic and electromagnetic 
fields, gas and liquid flow and heat 
transfer problems.—Sunshine Scien- 
tific Instrument, 1810 Grant Ave., 
Philadelphia 15, Pa. 

more inforr rcle 250 on inquir 


SCIENTIFIC AND BUSINESS COMPUTER 


New “Readix Dual Computer” can 
handle research and development 
problems and also process business 
data for small and intermediate firms 
and organizations; is said to be “the 
lowest-priced completely Decimal 


DESK CALCULATOR 


Newly available on US market, 
light-weight (3 lb) low-priced (under 
$75) ‘Model 101 Produx-Multator” 
adds, subtracts, multiplies and di- 
vides. Capacity: 10 x 5 x 10 to 15 
digits. Among many features: back 
transfer, setting levers in 3 colors, 
cancellation knob, decimal-point indi- 
cators, suction-cup feet to hold ma- 
chine firmly in place—Silver Bells 


IN PLANTS THROUGHOUT THE WORLD 
ENGINEERS SPECIFY 





HANKISON Condensifilters 


INSTRUMENT-QUALITY COMPRESSED AIR 


HERE I$ YOUR ANSWER 10 
COMPRESSED AIR PROBLEMS 


From steel companies to steam- 
AR ships... from paint spray equip- 
OUTLET ment to power plants... 
ever POSITIVE PROTECTION 
for pneumatic instruments and 
FILTER controls is required, Hankison 
Condensifilters are specified. 

Condensifilters eliminate: 

¢ Moisture, entrained and Saaat 





CLEAN 








DISPOSABLE 
CARTRIDGE 








INTERNAL 
WATER-COOLED 


COMENEER vaporized 











* Oil, entrained and vaporized 


wher- 


RUGGED 


STAINLESS 


LONG LIFE 


¢ Dirt — Scale — Rust 


CONTAMINATED 


HC-12 


Biltmore Building e 


Write today for 
AIR INLET Bulletin M-7155R. 


Condensifilters are ASME coded, 


HANKISON CORPORATION 


Pittsburgh 16, Pa. 


UNIQUE 
CONFIGURATION 


OPERATIONAL 
RANGES 





nformation ’ 


For more info 


cle 99 on inquiry card. 
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SERVONIC INSTRUMENTS, INC. I 


For more information circle 100 on inquiry card. 


t 


with built-in Floating 
Point, and Magnetic Tape Console 
Units, on the market.”—J. B. Rea 
Co., 1723 Cloverfield Blvd., Santa 
Monica, Calif. 


For more information circle 251 on inquiry card. 


Computer, 





=. 9277) 
Limited, Oakland, 
Calif. 


inquir 


DO YOU NEED THE ADVANTAGES OF A 
POTENTIOMETER TYPE TRANSDUCER? 


Servonic “Model H” pressure transducers retain system 
simplicity and high electrical output, but they offer 
these operational extras... 


Vibration resistant — plus or minus 20 g’s. 
— 100 to 2000 cps. 


Corrosion resistant — two corrosive fluids. 
— gauge and differential models. 


Lubricated bearings and potentiometer. __ 
Sealed against the action of dust and humidity. 


Designed for ‘‘Stacking."” 
Designed for easy access to electrical and 
fluid connectors. 
Temperature — minus 65°F. to plus 400°F. 
Pressure — 1000 to 10,000 psig. 
— 1000 to 10,000 psid. 


1145 So. Fair Oaks 
Pasadena 2, Cal. « RYan 1-1187 





Attention: Readers and our Advertisers 


INSTRUMENTS 
and 
AUTOMATION 


AUGUST e 1957 


Will Preview the 12th Annual 
Instrument Society of America 
Conference & Exhibit 


INSTRUMENTS & AUTOMATION subscribers, accustomed to |&A's top-flight news coverage, will 
find more of the same in the ‘New Products on Display" features of this special 
issue. Edited for really busy readers, reviews will describe each NEW product or 
development precisely, telling exactly what it is, what it does, and where it can 


be used. 
This kind of concise show-news coverage also benefits INSTRUMENTS & AUTOMATION 
advertisers: 


@ Special show features heighten reader interest among I&A subscribers—who com- 
prise the prime attendance for the show, as well as the prime audience for in- 
strument-control advertising. 


@ This pre-show issue is timed to be received by subscribers one month before 
the shows open... enabling exhibiting advertiser to include in their ads an 
invitation to attend their exhibits. 


@ Non-exhibitors use the pre-show issues as their “exhibit-in-print," where they can 
display their products via advertising to this same interested audience, and to an 
additional 5,000 non-subscribers who will receive copies of this special issue 


AT THE SHOW. 


For this issue, 1&A's regular distribution will be supplemented by 5,000 extra distribution at the 
show, at NO increase in space rates. 


Closing for 
advertisers—August | 


INSTRUMENTS . inGe AVENUE 


and PITTSBURGH 12, PA. 
AUTOMATION 
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NEW INSTRUMENTS 





ELECTROMECHANICAL 





INSTRUMENTATION CLUTCH 


New “SF-100” electromagnetically- 
operated miniature clutch, for use on 
low-torque drive of instruments and 


9297 
miniaturized control mechanisms, 
gives instantaneous positive engage- 
ment and release of loads up to 2 
lb-in (static torque rating). No slip 
rings or brushes are required: flange- 
mounted field is connected through 
pigtail leads to a 28- or 90-vde source. 
Torque is transmitted through rotor 
to armature which can be keyed to 
driving or driven member. Max pow- 
er required is 6 w. Mounting require- 
ments for flange-mounted unit are 
extremely simple—Warner Electric 
Brake & Clutch Co., Industrial Div., 
Jeloit, Wis. 


For nr 


ation circle 253 on 


400-DEG F SYNCHRO 


New “Type 11-4133-01” size 11 
torque-transmitter synchro has _ un- 
precedented —65°F to 400°F operat- 


ing temperature range and 250-hour 
life at 400°F, owing to an unusual 
lubrication method and a special alloy 
for electrical connections. Accuracy 15 
min; null voltage 175 mv; stator out- 
put 90 v and phase shift 6.5°.—John 
Oster Mfg. Co., Avionic Div., Racine, 
Wis. 

rcle 254 on inquiry card. 


125-deg € AC RELAY 


New miniature ac relay for high 
temperature applications incorporates 
silicon rectifier assemblies which will 
withstand temperatures from —65°C 
to 125°C; operates on 115 v 60 to 400 
cps; is available in 6-pdt or 4-pdt 
models with plug-in or solder-lug con- 





otherwise. 


other Transmission Media. 
* Lenses and Prisms of Many Types. 
* Test Glasses. 


2759 Frankford Ave., 





Who likes to keep a customer waiting? Not the men of Plummer & 
Kershaw at any rate. Unfortunately scheduling is easy but producing 
to the high quality standards that have made P & K respected, Is 
another thing. Work done with skill and care is not work that can be 
produced quickly. As inevitable then as night follows day it is necessary 
to specify longer delivery dates—we feel sure you wouldn't want it 


TURN TO PLUMMER AND KERSHAW FOR— 


* Complete Optical Instruments made to Specifications. 
* Design and Manufacture of Optical Systems using Glass, Crystal or 


PLUMMER and KERSHAW 


PRECISION OPTICS 
Philadelphia 34, Pa. 


PARTS PLAY A BIG PART IN PRECISION 


vo oMAce 


NE 








For more informat 


on circle 101 on inqui 


uiry card. 
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nections and standard mountings. Will 
withstand vibrations up to 1000 cps at 
15 G and shock in excess of 50 G; 
meets or exceeds all requirements of 
MIL-R-5757-C, MIL-R-25018, and 
MIL-R-6106B; suitable for airborne 
circuits, including jet planes and mis- 
siles—Union Switch & Signal, Div. 
of Westinghouse Air Brake Co., 
Swissvale, Pa. 


For more information cir 


le 255 on inqui 


DC-AC CHOPPERS 


New dc-ac chop- 

pers designated as 

“Frequency Dou- 

blers” because they 

multiply 60-cps ex- 

citation frequency 

and their contacts 

generate a 120-cps 

square wave. (All 

previous choppers 

had identical input 

and output fre- 

quencies.) Available 

in 23 different mod- 

els, single-pole and 

double-pole, for use 

on commercial 60- 

cps power (50-cps models also). Popu- 

lar types usually delivered from stock. 

—Stevens-Arnold Inc., 22 Elkins St., 
So. Boston, Mass. 

information circle 256 on inquiry card. 


MEY’'S SMALL PARTS PLAY A BIG PART IN PRECISION 
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INSTRUMENT 


a) ee oa OOD | 


PART 


PLAYA BI 


Consult Ney’s Engineering 
Dept. on any problem 
involving precious metals to 
improve your products. 


>MALL PARTS 


c 


THE J. M. NEY COMPANY 
P.O. BOX 990 DEPT. F HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


NEY’S 


For more information circle 102 on inquiry card. 





MOTOR-&-CLUTCH UNITS 


New solenoid-operated clutch mo- 
tors consist of maker’s “Circle B” 
motor driving one of the inputs of 


a differential and a solenoid-operated 
finger stopping or releasing the other 
input. Output of differential connects 
directly to output shaft, which is dis- 
connected from motor gear train when 
not in use. Full running torque can, 
therefore, be used to start a load. 
Available clockwise or counter-clock- 
wise, output speeds from 60 rpm to 
1 rev per month. Output torque is 
limited to developed torque of motor. 
All motors and clutches rated for 115 
v 60 cps. Other voltages and fre- 
quencies can be provided.—Bristol 
Motor Div., Vocaline Co. of Am., Ine., 
Old Saybrook, Conn. 

For more informat 2 257 on i 


MINIATURIZED SAMPLING 
SWITCH 


New miniaturized version of mak- 
er’s “Type A Sampling Switch” 
weighs 7 0Z; measures 2- +3” 


JI9ieMen 


x 1-4”. A filtered 27.5 vde motor ro- 
tates switch at 2.5 rps providing a 
sampling rate of 150 samples per sec- 
ond.—Applied Science Corp., P. O. 
Box 44, Princeton, N. J. 


For more information circle 258 on inquiry card. 


MERCURY SWITCH 
New low-cost hermetically-sealed 
mercury switch is of tilting type 
style designed to be installed in the 


Ay. 


Ca 


ACTUAL SIZE 


same manner as a cartridge fuse 
(spring clips or holders can also be 
used for mounting purposes). Weight 
0.16 oz. Operation is noiseless and 
contact position is readily visible. 





Potter & Brundtield engineering 


is in this picture 


Which P&B relay would you specify 
to keep conversation going over a 


MOBILE 2-WAY RADIO? 


MB Series 


When one of America’s leading manufacturers of 
electrical and electronic equipment began the 
design of a lightweight 2-way car radio, they were 
faced with several specific requirements in selec- 
tion of relays. They had to be compact, light in 
weight and engineered to withstand the shock 
and vibration of off-the-road service. P&B engi- 
neering solved the problem with a modification 
of the TS series multiple switching relay. 

In this application the TS relay has a dual per- 
sonality. It connects the power supply unit to 
both the transmitter and the receiver. Power 
supply is controlled through the relay to either 
unit by the operator. 

This is just another example of how P&B engi- 
neering is daily adapting standard types of relays 
or designing completely new types to meet spe- 
cific requirements of new products. P&B’s unique 
25 years of engineering experience in relay ap- 
plications is a source of quick, correct answers to 
your relay problems. Write today for new com- 
pact catalog. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL 
ELECTRONIC, ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


Oy, TS Series 
e 


Pr See PF, 
is MC Series 


J 








ENGINEERING DATA 


SERIES: TS. Miniature off-set springs tele 
phone type. 

CONTACTS: 5/64" dia. palladium (rated 
2 amps.) 4%" dia. pure silver (rated 5 amps.). 

CONTACT ARRANGEMENTS: Up to 
20 springs, maximum 10 in each stack, using 
any form combinations within max. limits. 

VOLTAGE RANGE: - up to 220 V. 

AC: up to 230 V. (4 poles 

COIL RESISTANCE: 30, a ohms. Shaded 
coil available for 60 cycle operation up to 
230 V. using 4.7 VA nominal. 

POWER REQUIRED: 100 mw. per mov- 
able arm. 

TEMPERATURE RANGE: Stack insule- 
tion of XXX phenolic spacers: —55° C. to 

85° C. Glass malamine spacers: —55° C.to 
+125° C. 

TERMINALS: Pierced solder tug holes for 
2 No. 16 hook-up wires. Also available: Push- 
on taper tab connectors. 

ENCLOSURES: Dust cover of  hermeti 


i es) 
octal plug; 4to 14 voreed solder lugs; 
to fit 14-pin miniature relay socket; Multiple 
solder header 18 springs Max. 
DIMENSIONS: ¢ —_ C) 1-19/32° L 
1-1/16° W. x 1,4%°H soca) Y Form ©) 1%" 
L. x 1-13/32" W. x 2- Bit 
ly sealed) (6 hy C) 1- Bat" on: ‘weed 
W. x 2-9/16° H. (Her 
The standard TS structure with a lite ie 100 
million operations will soon be available. 





Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H. 


See our catalog in Sweet’s Product Design File. 
For more information circle 103 on inquiry card. 
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Electrical ratings: sp-st 1.75 amp 
@115; 0.6 amp @230 v.—The Mer- 
coid Corp., 4201 Belmont Ave., Chi- 
cago Al, Jil. 

f nena nformat e 259 on in ry card. 


CONDUIT CLAMP BRACKET 


New bracket, to be attached to side 
of a cable trough section or fitting 
(for support of cable, conduit, or pip- 
ing when crossing side of trough), 
can be used with all standard con- 
duit clamps and is secured by a 
simple bolt-type connector. This new 
clamp simplifies combining a cable 
trough supporting system with other 
types of cable supports.—T. J. Cope, 
Inc., Third & Walnut St., College- 
ville, Pa. 


For r 


rcle 260 on inquiry card. 


PHOTOGRAPHY 





INSTRUMENTATION CAMERA 


New “TN-9,” with modifications 
and adaptions of standard GSAP 
Bell & Howell “N-9,” is said to be 
“the most versatile camera available.” 
Three basic designs: “TN-9” stand- 
ard instrumentation design; “TN- 
9A” automatic exposure control de- 
sign; and “TN-9B” pulse-operated 
interval design. Optional features in- 
clude: automatic exposure control, 


strip or “streak,” operation, conver- 
sion to slow speeds or to a single high 
speed, conversion for use under loads 


to 100 G.—Traid Corp., 17136 Ven- 
tura Blvd., Encino, Calif. 


For more information circle 261 on inquiry card. 
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COMPUTER READOUT CAMERA 


New “Beattie Varitron” for high- 
speed readout with computer and com- 


9158 


puting systems picks up computer 
readout directly from CRT presenta- 


tion, eliminating time lag. Summa- 
tions thus recorded on film require 
minimal storage space; provide an 
immediate record; can be enlarged 
later for detailed study. Among fea- 
tures: special field-flattening optics; 
precision micrometer lens focusing 
mount; automatic film run-out indi- 
cator. Capacity 100 ft of 35mm film 
automatically advanced. Exposures 
can be made at predetermined inter- 
vals or at random.—Photographic 
Products Inc., 1000 No. Olive St., 
Anaheim, Calif. 

circle 262 on inquiry car 


informatior 


PHOTOGRAPHIC STAGE 


New precision photographic stage, 
for use with “Meyer Universal In- 
strument Bench,’ has a_ horizontal 





- THE RIGHT 
REMOTE 
READING 

' TANK GAUGE 


Bulletin 6004 presents 


comprehensive 
tion on the selection and 
operation of the New 
Petrometer Series 14008 
Tank Gauges. It also 
describes the many 
new design features | 
incorporated in the 
indicators to provide 
quick, easy installa- 
tion, 


NEXT TIME 
YOU NEED 


informa- 





trouble-free 


automatic opera- 


Send for your free copy today? 


CORPORATION 


43-22 TENTH $T., LONG ISLAND CITY 1, N. Y. 


For more inform 


tion and accurate 
indication. 


ation circle 104 on inquiry card. 


GET A “‘QUOTE” FROM 
COMAR 


Each year, more and more manufacturers are specifying 
“‘Comar"' as their relay source. They've found that Comar 


has the facilities and know-how to produce good dependable 
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relays-at low cost. Next time you need relays, get a “quote” 


from Comar. You'll be glad you did. 








3349 ADDISON ST., CHICAGO 18, ILLINOIS 


RELAYS « SOLENOIDS ¢ COILS * SWITCHES * HERMETIC: SEALING 


For more information circle 105 on inquiry card. 





surface 4%” by 8”. Uprights at rear 
accommodate ground glass, opaque 
plates, etc. Beneath stage are mounted 
two swinging arms, in universal sock- 
ets. Flexible wire cable, and microm- 
eter-type lead screw enable photog- 
rapher to get precise focus required 


for ultra-closeup scientific photogra- | 


phy.—Universal Instrument Bench 
Div., O. K. Machine & Tool Corp., 
551 East 179th St., New York 57, 
Nik, 


For more information circle 263 on inquiry card. 


PHOTOCOPY DUPLICATOR 


New “Model 112” makes instant 
copies of book or magazine pages as 
well as single sheets; produces a 


sharp black on white copy of any 
original material, including color pic- 
tures, and material printed on both 
sides of the page. Copies are produced 
on a non-wrinkling pape’. For fur- 
ther flexibility, photocopying can be 
combined with offset duplicating: 
new unit accommodates an aluminum 
transfer offset plate which will pro- 
duce several thousand copies. Also, 
new model uses slow negative paper. 
Its automatic timer can be set for 
sensitivity of negative paper and 
density of original.—A. B. Dick Co., 
5700 W. Touhy Ave., Chicago 31, Til. 


For more information circle 264 on inquiry card. 


LABORATORY, 
ANALYTICAL 





DROP COUNTER 


Newly available commercially: 
photoelectric drop counter developed 
by Instrument Section of National 
Institutes of Health. Accurate count- 
ing is achieved by an amplifier so 
sensitive that an extremely small re- 
duction of light is sufficient to trigger 
photoelectric response. Falling drop 
itself acts as a lens, spreads a halo 
of diffused light, so that position of 
dropping tip need not be critical. No 
intense light source or lens system 
being needed, partial evaporation of 
slow-forming drops and changes in 
chemical structure of some solvents, 
caused by heat radiation, are avoided. 








***for blind transmitters 


Raised-Well Type 
Manometers 


Raised-well type manome- 
fers permit zero to be 
located at any specified 
point on the scale; with 
pressure readings upscale, 
vacuum readings down- 
scale; or in terms absolute. 
More details in Bulletin 
G-14. 


. 


MERIAN ae 


Eye-witness verification of your non-indicating 
transmitters is simply, economically obtained 
with Meriam Manometers. 

Manometers will enable your operators to 
check calibrations at all times . . . to tune 
control set points more precisely .. . to 
visually “tread out’ and log selected values 
more accurately . . . to continue operation 
during transmission interruptions. 

There are Meriam Manometers especially 
constructed for outdoor exposure; for working 
pressures up to 2000 psig. They can bring 
otherwise unattainable accuracy and 
reproducibility to your plant instrumentation. 
Only a manometer gives perfect reproducibility 
. .. and reads out to whatever sensitivity 

you require. And, manometer accuracy is for 
keeps . . . never requires recalibration. 
Centralized instrumentation, today, requires 
the back-up of manometers . . . out 

where the measurement begins. 


NEW 


- +» +» complete and informative guide to 
manometer theory and practice as well 
as manometer models for plant, field and 
laboratory use. Just ask for Bulletin G-14- 
The Meriam Instrument Company, 10920 
Madison Avenve, Cleveland 2, Ohio. 


eee 
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For Direct Readings as Low as 


0.000,000,000,000,000,1 
#10 ampere 


Rely on the CURTISS-WRIGHT 


DYNAMIC CAPACITOR 
ELECTROMETER 


(Model NA 100) 


ELECTRONICS: 
Measurement of semi- 
conductor parameters, 
low-level voltages, 
static charges, float- 
ing grid potentials, 
grid currents, and in- 
sulation resistance 


INDUSTRY: 


Beta and gamma 
gauge control systems 


PHYSICS and 
CHEMISTRY: 


Mass spectrometry, pH 
measurements 


NUCLEONICS: 


Reactor control and 
radiation monitoring 
systems 


BIOPHYSICS 
and MEDICINE: 


Measurement of 
stomach acidity, skin 
and cell potentials, 


Write for Bulletin NA 100 
Electronic Instruments Department 


A current of 10-16 amp consists of a 
stream of only 625 electrons per second. 
No wonder it takes an extremely sensi- 
tive instrument to measure such traces 
of moving electrons. 

The Curtiss-Wright Dynamic Capaci- 
tor Electrometer will detect even 
smaller currents, since one meter divi- 
sion represents 2 x 10-!7 ampere, which 
is well above the noise level. Measure- 
ments up to 10-5 amperes can be made 
at an accuracy of + 2%, not including 
accuracy of input resistor. 

When used as a millivoltmeter the NA 
100 model has 10, 100, and 1,000 mv 
ranges with extremely high input im- 
pedance — 1015 ohms. For micro-micro- 
ampere measurements, 105 to 1013 ohm 
input resistors in decade steps are used. 

Stability in such an instrument is of 
major importance. The drift in the NA 
100 is less than + 1 mv per day. This 
stability can be attributed in part to the 
exclusive, diaphragm-type dynamic ca- 
pacitor and also to inherently stable AC 
amplification. The dynamic capacitor 
operates at a 1,000 cps carrier frequency 
and therefore discriminates against 60 
cycle pick-up. Price F.O.B. Carlstadt, 
N.J., $1,075.00. 


CURTISS-WRIGHT 


CORPORATION - ( 


ELECTRONICS DIVISION 





Line voltage fluctuations produce no 
spurious counts and reliable operation 
in cold room is achieved by use of a 
tiny heater in phototube enclosure. 
Totalizer can be re-set to zero; drop 
number selector provides volumes up 
to 400 drops per sample (optional 
multiplier control doubles this capaci- 
ty to 800 drops). Cable-adapter con- 
nects to any specific fraction collec- 
tor.—National Instrument Labs, Inc., 
6108 Rhode Island Ave., Riverdale, 
Md. 


For more information circle 265 on inquiry card. 


HEAVY-DUTY VACUUM OVENS 


Two new large- 

Model ' ”) 5850 capacity vacuum 

Ps “a ovens: “Model 

° 5850” has an 8” 

square Tuflex 

glass window. 

(Tuflex has a 

modulus of rup- 

,ture of 30,000 

'psi, giving a 

—s safety factor of 

9150 i 20.) “Model 

5840” is without glass door, has 

vacuum gage set in oven steel in 

center of door. Both have a 1% cubic 

foot chamber, 12” square by 19” deep, 

and two adjustable shelves. Temper- 

ature range from room to 160°C.— 

National Appliance Co., 7634 S. W. 
Capitol Hwy., Portland, Oregon. 
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SMALL-FLOW PUMP 


New “Model T-8” pump for medical, 
biological and industrial laboratories 
utilizes, as do larger Sigmamotor 
models, principle of moving steel 


9276 


fingers in a wave-like motion over 
flexible tubing, to pump liquids, gases 
and slurries. This prevents contami- 
nation of liquid being pumped (or 
corrosion of pump parts). “T-8” ac- 
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commodates tubes of 4”, 4”, %” and 
ts” ID & zs” wall, and %” ID x 
165” wall; gum rubber, silicone rubber, 
surgical gum latex, Neoprene or 
polyvinyl. Capacity range 0.1 to 250 
ec/min. Standard unit includes a 
“Model 14 Revco Zero-Max” speed 
changer and a 42 hp open motor with 
switch. Special motors available.— 
Sigmamotor, Inc., 600 N. Main St., 
Middleport, N. Y. . 


For more information circle 267 on inquiry card. 


MICRO-BALANCE 


New “Electrobalance” permits lab- 
oratories to perform micro weighing 
operations in a few seconds without 


_) 


worrying about vibration, tempera- 
ture, air currents, or levelling. It op- 
erates by electrically measuring 
torque; reads directly in micrograms; 
requires no skill to operate; is self- 
contained; needs no external power 
or utilities; takes a wide range of 
sample weights: 0-5, 0-10, 0-20 and 
0-50 mg.—Central Scientific Co., 1700 
Park Rd., Chicago, Ill. 
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PAPER ELECTROPHORESIS 
APPARATUS 


New “Model R Paper Electrophore- 
sis System” embodies design advance- 
ments intended to make paper-strip 


re 


electrophoresis procedures faster and 
more reproducible. Design improve- 
ments in “Analytrol” (recording 
scanner and integrator used with 
“Model R” system) include use of 
monochromatic light for scanning of 
stained separated strips and a new 
high-response servo amplifier, which 
together give operating curves ap- 
proaching those of Beer’s law and 








analos-lo-dyeatal 


KEARFOTT 
ANALOG-TO-DIGITAL 
CONVERTERS 


TRANSLATE SHAFT ROTATION 
INTO ELECTRICAL AND VISUAL 
DIGITAL FORM 


KEARFOTT DIRECT DRIVE ADAC 

is a shaft-positioned analog-to-digital device 
utilizing coded drums, interconnected by 
high-speed odometer type gearing to provide 
an electrical impulse representing shaft 
position. Available for a wide variety 

of capacities and codings. 


KEARFOTT MECHANICAL COUNTERS 
are used to provide precise visual 
presentations of angular position, latitude, 
longitude, or any information imparted by 
shaft rotation. Both types are designed 

to provide long life at maximum 

slewing speeds up to 1800 R.P.M. 


Carfott 


A SUBSIDIARY OF a) 


GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT LATITUDE COUNTER 





—_ 


KEARFOTT ANGLE COUNTER 





KEARFOTT ADAC (215) 32.768 





KEARFOTT ADAC 0° TO 359.9" 





KEARFOTT COMPONENTS INCLUDE: 

Gyros, Servo Motors, Synchros, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 
Rotary Seals, Indicators and other Electrical 

and Mechanical Components. 

KEARFOTT SYSTEMS INCLUDE: 

Directional Gyro Compass Systems, 

Three Gyro Stable Platform Systems and 

Inertial Navigational Systems. 


Send for bulletin giving data of components 
of interest to you. 
KEARFOTT COMPANY, INC., Little Falls, N. J. 
Sales and Engineering Offices: 
1378 Main Avenve, Clifton, N. J. 
Midwest Office: 
23 West Calendar Avenue, La Grange, Ill. 
South Central Office: 
6211 Denton Drive, Dallas, Texas 
West Coast Offices: 
253 N. Vinedo Avenve, Pasadena, Calif. 
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Today’s Modern Industry 


Demands a Modern Thermometer | 


PALMER 


RED-READING MERCURY THERMOMETERS 


Red-Reading 
Mercury 





Extruded 
Brass Case 


NEW INSTRUMENTS 





providing reproducibility closely ap- 
proximating that obtained by elution. 
Availability of various function cams 
for “Analytrol” permits its additional 
use as a colorimeter or densitometer. 


All existing “Spinco Paper Electro- 
phoresis Systems” can be modified to 
incorporate new features.—Spinco 
Div., Beckman Instruments, Inc., 1171 
Stanford Industrial Park, Palo Alto, 
Calif. 
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AUTOMATIC PRESET-RATE SAMPLE FEEDER 


New “Sample Feed Device” permits 
wide range of sample sizes and of de- 
livery periods by variations in motor 
speed (1 rev per week to 1 rph), in 


inear cam Du shes plunger 
. 4 > . Cc 
of syringe slowly at 


unttorm rate 


cam size and in syringe size.—Micro- 
chemical Specialties Co., 1834 Uni- 
versity Ave., Berkeley 4, Calif. 
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SHOP EQUIPMENT AND MATERIALS 





Chrome 
Finish 





Ranges 
-40 to 950°F 
or 
Equivalent 
in °C 


Write for 
Complete 
Information 


Ask for 
Bulletin No. 35 














<. 
™ 


ri 
oN 
THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, 0. 
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PREFERRED CIRCUITS KIT 


New “Dynamod” kit consists of 
storage case, breadboard, power dis- 
tribution unit, connector cords, manu- 








CABLE HARNESS 


New “Spiral Wrap” simplifies har- 
nessing of loose wires into neat 
cables. Made from polyethylene tub- 


9241. 


ing in 4%” and %” diameters and 
cut into a spiral pattern, it will wrap 
easily around loose wires to make 
cables in any diameter up to 2”. Wires 
can be pulled out at any desired posi- 
tion. Available in white, red, and blue 


30 


al, blank circuit cards, and 23 dif- 
ferent modular one-tube etched-card 
unitized circuit assemblies, all adher- 
ing to NBS “Preferred Circuit” de- 
sign.—Dale Boison Co., 2928 Nebras- 
ka Ave., Santa Monica, Calif. 


For more information circle 271 on inquiry card. 


for color coding.—Illumitronic Engi- 
neering, 680 E. Taylor, Sunnyvale, 
Calif. 
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RESISTOR ALLOY 


New precious-metal alloy for volt- 
age-dividing resistor combines ex- 
tremely high resistivity with a nega- 
tive temperature coefficient of resist- 
ance; is said to make possible a num- 
ber of improvements in VDR design, 
among them: (1) lower vulnerability 
to severe temperature change, (2) re- 
ducing size of some units while re- 
taining a given resistance, (3) avoid- 
ing use of very fine wire—which 
often adds to manufacturing costs— 
without decreasing resistance; (4) 
lower vulnerability to atmospheric 
corrosion. Resistivity 1100 ohms/cmf; 
temperature coefficient —2.8 x 10-4 
ohms per ohm per C degree between 
0 and 100 degrees C.—Baker & Co., 
113 Astor St., Newark 2, N. J. 
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BOURDON TUBE ~\ 


MELETRON 


Pressure Switch 










EXTREMELY 
ACCURATE 


Simplicity of direct act- 
ing design plus rugged 
precision construction 
make for long, unchang- 
ing repeat accuracy. 








for Proof Pressures 
from 500 to 12,000 p.s.i. 


Competes on Price 
Wins on Accuracy 










Note, that we don't use 
LINKAGES NGS 


° whic ey wear, 
cai o drift. 













IN ANY 
POSITION 


On moving equipment, 
even under vibration, 
switch performs with 
equal efficiency. 




















SS 














mounted absolu 
make it very cri 


To get complete operating characteristics and specifications 
ask for bulletins 302 to 382. 


BARKSDALE VALVES 


PRESSURE SWITCH DIVISION 


5125 Alcoa Avenue, Los Angeles 58, California 
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CONTROL 


WITHOUT 





CONTACT! 


for non-conductive and semi-conductive materials— 
powders, semi-solids, viscous and corrosive liquids 






Level tolerances as close as a fraction of an inch 
—or as great as several feet 











This versatile, sensitive probe serves in dozens of different ap- 


plications. It can be mounted vertically or horiz 


a di 


y dep g 





upon the type of control required. 





Excel Flush Probe is especially suited for control 
of abrasives, powders and other semi-solid ma- 
terials. No moving parts. Nothing extends into 
bin or hopper. 


EXCEL PROXIMITY RELAY 





loedi 


circuit i 9 
DPODT relay is in this plug- 
in unit. Fits only the right 
way. No wires to discon- 
nect. Interchangeable 
Plug-in Units eliminate 
down-time. 





Cc. lod. 
P 





Service Since 1927 


The Excel Proximity Relay is activated by 
a change in capacitance at a remote probe 
caused by the proximity of the movable ma- 
terial to be controlled. 

A built-in power relay controls motor 
starters, solenoids, valves or signals making 
level control automatic. Complete instru- 
ment controls include a test button, relay 
position lights, and meter for accurate setting 
of sensitivity and balance. Exclusive coaxial 
cable (50’' max.) connects relay and probe. 


What Kind of Material Do You Want to Control? 


Petroleum, food oils, grains, glue, sand, core 
and cutting oils, chemicals, acids and plastics 
are but a few of the materials that Excel 
Proximity Relays are controlling automati- 
cally for industry now. 

The Excel Relay can solve problems for 
you also. Excel Engineers’ experience is 
available to you without obligation. Write 
today giving details of your applications. Or 
write for Bulletin S-256 and Application 
Data Sheets, 


EXCEL 


ELECTRIC SERVICE CO. 


2115 S. Western Avenue 
Chicago 8, lilinois 
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DELIVER Be | + 
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YOUR 
PROJECT 
ON TIME 




















COMPUTER-SERIES 
PLUG-INS 


Originally developed for EECO custom 
systems and proven in critical use, new 
EECO Computer-Series Plug-ins represent 
a refinement of the building-block concept 
to a degree hitherto unknown. Each of the 
full line of reliable, tested, and proven cir- 
cuits is a complete off-the-shelf packaged 
function, performance-engineered for ap- 
plication where ultra-conservative design 
at the component level is essential because 
of system complexity. 

New EECO Computer-Series Plug-ins 
enable you to meet your project delivery 
schedules by reducing systems-development 
time to a bare minimum and practically 
eliminating drafting and layout time. Your 
engineers can concentrate on system design 
instead of routine circuit detail. Your 
technicians can cut fabrication time and 
step up production by performing simple 
point-to-point wiring instead of wiring 
cemplex circuits. And system prototypes 
can generally be built directly without need 
for the “breadboard” stage. 


Detailed information on new 
EECO Computer-Series Plug-ins 
and compatible equipment, as 
well as on other EECO products, 
is available in Catalog No. 856-A. 
Write for your copy —today. 


ELECTRONIC ENGINEERS AND PHYSICISTS 
—EECO offers immediate opportunities 
for qualified engineers in the transistor, 
amplifier, data-handling, pulse, timing, 
and systems-design fields. Send a resume 
of your qualifications to R. F. Lander, 
Dept. CS-2. 


ENGINEERED ELECTRONICS COMPANY 


(formerly EECO Production Company) 
a subsidiary of © 


Electronic Engineering Company 
(te | of California 


oy, 506 EAST FIRST STREET 
SANTA ANA, CALIFORNIA 


Por more information circle 112 on inquiry card. 


Bae | either % 


NEW INSTRUMENTS 





INSTRUMENT BEARINGS 


| New “size No. 814” thin-section in- 
|strument ball bearings are available 
‘in 440-C_ stainless steel and SAE 


| LEX .\250 
| | 




















52100 high-carbon chrome steel. In 
both cases, snap type retainers of 430 
| stainless steel are used. Either single 
}or double shield, with or without 
flange.—Miniature Precision Bear- 
ings, Inc., Precision Park, Keene, 
N. H. 

For more inf e 274 on 


inquiry card. 


LOCKING INSERTS 


New miniaturized series of self- 
locking wire thread inserts covers a 
wide range of small precision appli- 





r235 A 


cations. New ‘4-40 Screw-Lock” se- 
ries (Fig. A) provide answer to 
threaded fastening problems in mini- 
ature subassemblies where clearance 
or inaccessibility precludes use of ex- 
ternal locking devices; obviates need 
for lock washers, lock nuts and lock- 
ing wires with an integral gripping 
coil (Fig B). Locking effect remains 
through repeated cycles of disassem- 
bly and a locked screw can be readily 
freed by applying break-away torque 
about the same as used in original 
assembly.—Heli-Coil Co., Danbury, 
Conn. 

cle 275 on inquiry card. 


For more information cir 


INDEXING UNIT 


| New cam-operated indexing unit 
| provides precision positioning between 
peoe raged production stations or to 
provide a simplified means of timing 
| production operation drives. Input is 
or 3 hp, depending on pro- 
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duction per hour. Worm reduction 
10:1, 20:1, or 40:1 as required. In- 
crements of 8, 12, 16 or 20 can be ob- 


tained during one complete cycle or 
revolution of the index table. Cam- 
shaft extensions provide a simple 
means for operation of other produc- 
tion devices. Dimensions: 27” L, 26” 
W, 21%” H over-all.—Standard Tool 
& Mfg. Co., 237 Laurel Ave., Kearney, 
1 ee f 


For more information circle 276 on inquiry card. 


50-W SOLDERING PENCIL 


New 50-watt soldering pencil with 
long-life 4” tip can do the work of 
100-watt soldering irons, yet weighs 


9236 


2 oz. Operates on 110 or 120 v de or 
ac.—Hewxacon Electric Co., 295 W. 
Clay Ave., Roselle Park, N. J. 

ation circle 277 on 


For more inforr nquiry card 


INSULATION STRIPPER 


(7 New hand type stripper 
makes Teflon as easy to 
strip as any other insula- 

tion, owing to unique 

blade construction, 

holding power of broad 

jaws and matched sets 

of blades precision 

drilled on watch- 

maker’s equipment 

to correct hole size 

for each size of 

wire. Two new features: (1) 

“Short-Stop” latch to protect wire 

strands by only partly stripping in- 

dividual leads; (2) adjustable “Trans- 

parent Wire Stop” for uniform strip- 

ping and for visibility when placing 

wire in stripping holes.—/deal Indus- 

tries, Inc., 1420 Park Ave., Sycamore, 
Til. 
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LOW-SHRINKAGE SILICONES 


Three new low-shrinkage silicone 
rubber compounds for O-rings and 
other molded parts (#76-128, #77- 
248, and #78-138, with 60, 70, and 
80 Shore A Durometer hardness) meet 
specifications AMS 3303, 3304, and 
3305; are suitable over a _ temper- 





ature range of —80°F to 500°F. DECADE RESISTANCES 


Heretofore, most silicone compounds 
have shown troublesome shrinkage . .. with precision wirewound resis- 
. 


when molded. New materials can be I tors mounted on steatite-insulated 
handled in standard molds as used for : switches. TEN resistors per decade 
regular synthetic rubber compounds, a giving better than 0.1% ac- 
and come out to AN size and toler- se Fa stl 
ance.—Rubber Products Div., Parker curacy above 10 ohms. 

Appliance Co., 17325 Euclid Ave., 
Cleveland 12, Ohio. 


r mor mation circle yn inquir r Total 
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INSPECTION & GAGING 











INDICATOR DEPTH GAGES | 


New standard series of interchange- | 
able components makes it possible to | 
select a completely standard indica- 





11,111 
111,110 
1,111,100 
11,111,000 
11,111.1 
111,111 
1,111,110 
11,111,100 





AMMO VIVMMANn See LPe el wwwwwww 


























Total 
Ohm Steps | Resistance—Ohms 





UNMOUNTED 


9214 

tor depth gage for practically any part DECADE 
condition: over 3500 standard depth 
gages can be specified without alter- 
ations of standard components. All 
standard models can be easily set to 
either gage blocks or a master set 
gage. Any popular-make indicator 
can be furnished with gage.—A. G. 
Davis Gage & Eng. Co., 21435 De- 
quindre Road, Hazel Park, Mich. 
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CONTOUR PROJECTOR 
New “Model 14-6 Kodak Contour | 
Projector” embodies a micrometer de- D E ce A D E 
vice for horizontal measurements; 
VOLTAGE DIVIDERS 


. same quality construction as in 
Decade Resistances. Choice of Kelvin- 
Varley or conventional potentiometer 








circuits. 
KELVIN-VARLEY CIRCUIT 








Dials Input Resistance 
b (Accuracy +0.05%) 


ew we 


























* RESOLUTION—Any ratio between 0.0000 and 1.0000 in steps of 0.0001. 








rae ta tae 





POTENTIOMETER CIRCUIT 





features ample table travel to simpli- 
fy staging; includes as standard = cam Total Resistance 
equipment a movable work table with WWW (Accuracy +0.1%) | Price 
both horizontal and vertical .traverse. a°e me me re 7 ‘ ot 
Option: measurement system provid- ’ ’ ; 146.00 
ing “magnified” micrometric meas- | 9 : ee 

P ; 165.00 
urements for tool-room optical gag- | 176.00 
ing.—Optical Gaging Products, Inc., 
Rochester 11, N. Y. 
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SHALLCROSS MANUFACTURING COMPANY, 510 Pusey Avenue, Collingdale, Pa. 
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COSTLY 
MECHANISMS 


deserve 


QUALITY 
CABINETWORK 


Any product is improved by better 
packaging—that’s one reason why 
costly electrical or control mecha- 
nisms deserve cabinets, panels or 
boxes made to Cincinnati Ventilating’s 
high standards of quality. We custom 
fabricate sheet metal to individual 
specifications, in any quantity. We 
are equipped to make almost any 
sheet metal part; we can stamp, 
shear, break, roll, weld, machine, 
assemble and finish all types of 
metal — aluminum, brass, copper, 
monel, stainless and all other steels. 
We have the facilities and the per- 
sonnel to produce consistently top 
quality work, at competitive prices. 


if you use sheet metal 
component parts, write 


the 
CINCINNATI 
VENTILATING 


Company 
310 Madison Ave. 
Covington, Ky. 








NEW INSTRUMENTS 





DIVIDER HEAD 


New precision divider head, widely 
adaptable for testing rotating in- 
struments and components within ex- 


tremely close limits, can be used ad- 
vantageously in production lines, in- 
spection departments and labs. Oper- 
ation is said to be simple and highly 
efficient, preventing operator fatigue 
and minimizing chance of human 
error. Testing errors are non-accum- 
mulative and no error can be intro- 
duced by forces caused by shaft run- 
out. Units can be mounted top and 
bottom, “back to back,” for simultane- 
ous testing with individual adjust- 
ment of standard and unknown. Ang- 


ular errors are directly displayed and 
360 points, from 0° to 360°; can be 
checked by making only 10 settings. 
Mounting arm (a key feature) is 
claimed to be the only adapter re- 
quired. Price is lower than that of 
conventional divider heads.—Path 
Engineering & Machined Products, 
1048 Pico Blvd., Santa Monica, Calif. 


For more information circle 282 on inquiry card. 


MICROMETER STAGE 


New 1”x6” measured-travel co- 
ordinate stage, designed primarily for 
use with maker’s lines of optical com- 


parators, can be used also with micro- 
scopes or other means of optical ob- 
servation. Accurate measured coordi- 
nate travel in 1” 6” range is pro- 
vided by means of hardened and 
ground preloaded precision ball vee 
ways. Readings are made on a choice 
of micrometers: 0.0005” increments 
or 0.0001” increments. Two 2.000” and 
one 1.0000” size blocks are standard 
equipment.—Stocker & Yale, Inc., 
Marblehead, Mass. 


For more information circle 283 on inquiry 


MECHANICAL TESTING 





LUBRICATING OIL TESTING KIT 


New “Simplex” kit improves pre- 
ventive maintenance by detecting con- 
taminants and fuel dilution in used 
lube oils. It comprises instruments and 


For more information circle 
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HIGH-RATE TENSILE AND 
COMPRESSIVE TESTER 


New “Alinco Model 625 High Rate 
Tension and Compression Tester,” 
first of its type, provides a complete- 
ly calibrated stress-strain record of 
the deformation of a specimen, at 
rates as high as 6000 ipm; can be 
operated by non-skilled personnel; 


accessories for making about ten tests 
and determinations.—Gardner Labor- 
atory, Inc., 5521 Landy Lane, Bethes- 
da 14, Md. 


284 on inquiry card. 


permits thorough investigation of 
ultimate yields, elastic moduli, tem- 
perature effects, etc., “at a cost that 
is not prohibitive.” Procedure: Oper- 
ator clamps specimen in tension or 
compression jaws; he then presses 
CALIBRATE button, and a series of 
dots is placed on a photographic rec- 
ord in a fraction of a second. These 
dots represent increments of stress in 
vertical direction, and strain in hori- 


For more information circle 114 on inquiry card. 
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zontal directions. Operator then 
presses OPERATE button and specimen 
is distorted at a constant preselected 
rate. Both distortion (strain) and 


load (stress) are photographically re- 
corded as a stress-strain curve. In 
addition, timing dots are put on rec- 
ord while specimen is being stressed. 
—Allegany Instrument Co., 1091 
Willis Mountain, Cumberland, Md. 


For more information circle 285 on 


BOND TESTER 


New “R. C. Bond Tester’? measures 
relative shear strength of metal 
bonded structures; indicates directly 


9283 


in psi; has uniform sensitivity over a 
range of 0.16 to 0.063 skin gages. Sen- 
sitivity is sufficient to indicate vari- 
ations in thickness of bond line. Es- 
pecially useful where a portable in- 
strument is necessary.—The Standel 
Co., 10661 Freer St., Temple City, 
Calif. 


For more information circle 286 on 


DYNAMIC STRAIN ANALYZER 


New “PA-2A” provides stable am- 
plification and precise control re- 
quired for accurate measurement and 


*scope display of static and dynamic 
strain. Useful sensitivity (dependent 


HOW CHACE THERMOSTATIC BIMETAL 


CONTROLS me Westinghouse 




















A Product of 
Westinghouse Electric Corp. 
Mansfield, Ohio 


A versatile servant is the new Westinghouse Electric Roaster-Oven 
which can be used to bake anything from a 14 lb. turkey to a com- 
plete oven meal. With its accessory, the broiler grid, it also can be 
used for broiling, grilling and frying. Of course, the actuating element 
in this modern appliance is reliable Chace Thermostatic Bimetal. 


Here’s how it works: The thermostatic bimetal element (A) is 
mounted freely on the fulcrum pin (B), in a position exposed to 
radiation from the roaster heating element. The current is carried 
by the leaf spring (C) through the contacts (D). As the ambient 
temperature in the roaster increases, the bimetal element (A) 
deflects in the direction of the spring (C), until the insulated tip 
presses against the spring and opens the contacts (D). The tem- 
perature then drops, the bimetal returns, the contacts meet and 
this cycle repeats. Since the notched end of the bimetal element is 
engaged in the groove in the threaded stem (E), turning the control 
knob clockwise moves the bimetal away from the spring, thus 


prolonging the contact time and raising the cooking range. 


Remember Chace when you design for temperature actuation or indica- 
tion, or for protection of valuabl t. Dependable Chace 
Thermostatic Bimetal is available in 28 types, in strip, coil or completely 
fabricated and assembled elements made to your specification. Write 
for new 44-page booklet, "Successful Applications of Chace Thermo- 
static Bimetal,” containing interesting uses of bimetal and many pages 


of engineering data. 
, W. M. CHACE CO. 
Theunostalic Bimelal 


1609 BEARD AVE., DETROIT 9, MICH. 
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NEW INSTRUMENTS 





You Get Things Done With 
Boardmaster Visual Control 


< Gives Graphic Picture of Your Opera- 
tions—Spotlighted by Color 
Facts at a glance — Saves Time, Saves 
Money, Prevents Errors 

: Simple to operate—Type or Write on 
Cards, Snap in Grooves 

¢ Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

vy Made of Metal. Compact and Attractive. 

Over 150,000 in Use 


$4Q50 
Complete price 49 including cards 


FREE 


Write for Your Copy Today 


GRAPHIC SYSTEMS 
ope oe ep gs pend 


ry c 


BRIGHT NEW CONCEPT 
IN PANEL LIGHTS! 





Without Obligation 











~@- 3 Times Greater Light Efficiency 

. . . because a new, tiny Alden 

bulb (only 1%; the size of miniature 

bayonet bulbs) is sealed high up in 
" its own translucent lens and mounted 

«78% eure in front of the panel to provide maxi- 

EFFICIENCY) mum indication. that is . . . 


-e- Visible From Any Angle — Any Distance 
Lens glows like a red hot poker in a 180° 
are. 
-e- Non-Refracting — Unobtrusive When Unlit 
‘Even brightest outside lights will not cause 
false indication 


iP 
+e 


~@- Instantly Replaced From Front Of Panel 
° Merely drill a .348"" hole and snap-in 
0) for mounting. Holds fast under shock 
> or vibration. Bulb lens assembly re- 

e places from front of panel. 


aly 
~@- Eliminates Bulky Focusing or Refracting 
"s ~ 
gDevices Since most conventional indicator 


Go L light bulbs are located behind the 
PCa Med. panel they have to make use of 
eet bulky magnifying lenses or refract- 
428% eure ing devices. 
E€rriciency) 


2e’- Variety Of Colors And Voltages 
. 6V, 12V, 24V, 110-220V Neon 


Write for full information - today 


‘ALDEN PRODUCTS COMPANY 


6126 Main Street + Brockton, Mass. 
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24-PAGE BOOKLET NO. AU-20 








upon low amplifier noise) is attained 
by combining a high-quality 400-cps 
chopper and amplifier, resulting in 
noise level of about 3 uv. Amplifier 
frequency response is flat from 5 eps 
to 50 ke. Any resistive type strain 
gage can be used. Two strain measur- 
ing ranges, +5,000 and +10,000 mi- 
croinches per inch, read directly on a 
10-turn dial.—Polyphase Instrument 
Co., Bridgeport, Penna. 

For more information circle 287 on ina 


NON-DESTRUCTIVE COATING 
THICKNESS TESTER 


New “Dermitron Model D-2,” for 
lab and production use, gives direct 
readings of virtually any coating on 
any base, including: metal coatings 
(such as plating) on metal base; non- 


9293 +N 


metallic coatings (such as paint, an- 
odizing, porcelain) on metal base; 
and metal films on non-metallic base 
(plastics, ceramics). It comes with 
four measuring probes for thickness 
ranges from thin to thick deposits, 
requires only a %” circle-area for 
measurement; can also be used for 
sorting and matching of metals and 
alloys—Unit Process Assemblies, 
Inc., 61 E. 4th St., New York, N. Y. 
rcle 288 on inquiry card. 


For more informatior 


ELECTRICAL and ELECTRONIC INSTRUMENTS 





TUBE CHECKER AND 
TUBE & TRANSISTOR TESTER 


New “Model 640” cathode conduct- 
ance tube tester features unusually 
versatile performance as an emission 


tester; tests all modern TV and radio 
tubes; has a free-point 10-lever ele- 
ment selector system. “Model 660” 
tube and transistor tester (illus), 
though in “medium-price category,” 
incorporates all tube-testing features 
of “640” and provides also compre- 
hensive tests on all RF, AF, power 
and tetrode transistors for Jcso, gain, 
leakage, etc.; also tests crystal diodes 
for both forward and reverse current, 
and has special circuitry for beam- 
current testing all popular TV picture 
tubes.—Precision Apparatus Co., 70- 
31 84th St., Glendale 27, Long Island, 
Nar. 


For rcle 289 


AUTOMATIZED TUBE TESTER 


New “Model 123A Cardmatic Tube 
Testing Machine” utilizes a punched 
card system to automatically set and 
test to a user’s specific circuit re- 
quirements. Preselected voltages on 
screen, plate, grid or filament are tab- 
ulated on vinyl type cards which are 


Vol. 30 


inserted into tester and trip a mechan- 
ism to make all electrical connections 
necessary for testing of any receiver 
tube. Infinitely large number of ex- 
actly-controlled voltages (formerly 
possible only in lab type testers) 
available for testing tubes in special 
purpose circuits. Unusually low signal 
used on grid permits testing of newer 
“sensitive” types without distortion. 
Tubes are checked within seconds. 
Unskilled personnel can run lab-ac- 
curacy tests on a _ production line 
basis.—The Hickok Electrical Instru- 
ment Co., 10519 Dupont Ave., Cleve- 
land 8, Ohio. 


For more information circle 290 on inquir 


MULTI-RANGE TESTER 


New “Model 203” combination de 
microvoltmeter, microammeter, and 
amplifier employs maker’s chopper 
amplifier circuit to provide excep- 
tionally good stability and accuracy. 
Fifteen voltage ranges from 100 uv 
to 1000 v full-scale; ten current 
ranges from 100 uua to 100 ma full- 
seale. Zero-center indicator has two 





mirror scales which cover all ranges. 
Output terminals on front panel al- 
low instrument to be used as a low- 
drift de amplifier with up to 80 db 
gain and extremely high input im- 
pedance. Drift after 15 min. warm-up 
is less than 10 uv and accuracy is 3% 
on all ranges. Available in cabinet or 
19” rack-mount models.—Kin Tel 
(Formerly Kay Lab), 5725 Kearny 
Villa Road, San Diego vv, Calif. 


For more information circle 291 on inquiry car« 


INSULATION TESTER 


New “P-3” combines “Sensitive Hi- 
pot Tester” with “Fault Indicator and 
Counter” for continuous production 


use in manufacture of insulated wire 
or other material. It is a dual unit, 
making possible testing for two types 
of insulation faults: pinholes and 
substandard insulation. It has two 
variable power supplies. By energiz- 
ing forward electrode with a suitably 
low potential (100 v) and following 
electrode with high voltage (up to 
20,000) user obtains separate indica- 
tions and counts for both types of 
faults.—Peschel Electronics Inc., 15 
Garden St., in New Rochelle, N. Y. 
For mor or rcle 292 on inquiry card 


FM TELEMETRY 
DISCRIMINATOR 


New “Model FM-108 FM-to-Volt- 
age Converter” features (1) long- 
term stability that makes it unneces- 
sary to correct for component aging, 
thermal drift, or gain variations; (2) 





For more information on products re- 
ported or advertised in this issue, use 
handy card on page 1217. 











2 watts at 150°c 


x 


a= 200°c rating 


oe giannini engineering skill! 


Now — the little pot 
with a big power rating 


SHOWN ACTUAL SI7F 


... iS available for high temperature applications. Rated to 
operate in ambient temperatures as high as 200°C, this %” 
diameter precision wirewound potentiometer will dissipate 

2 watts at 150°C —and even more at room temperature! 


Providing linearity and resolution usually found only in much 
larger units, the 875T represents the finest achievement in 
subminiature design as well as high temperature operation. It 
is truly representative of the engineering skill and creative 
ability of Giannini engineers...craftsmen in the art of 
precision instrument manufacture. 


SPECIFICATIONS: Resolution: 0.25% to 0.06% 
Resistance: 500{2 to 100,000 2 Torque: 0.1 oz-in per section 

per section Multiple Ganging: up to 4 units — 
Power: 2 watts per section at 150°C one shaft 

Temperature Rating: —55°C to 200°C Dimensions: 0.875” diameter by 
Linearity: + 0.5% or better 0.75” long 


G. M. GIANNINI & CO., INC. + 918 E. GREEN ST., PASADENA, CA 
aot NS 
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life of equipment; (4) operation on 
any of the 23 standard IRTWG tele- 
metering sub-frequencies from 400 
eps to 70 ke; (5) band switching re- 
motely or by selector switch on front 
panel; bandswitch also automatically 
puts correct low-pass filter value in 
output; (6) 62 low-pass filter band- 
widths, from 11 to 3490 cps, separ- 
ately selectable if standard low-pass 
filter frequency is not desired.— 
Epsco, Inc., 588 Commonwealth Ave., 


absolute accuracy of 0.05%; (3) dy- Boston 15, Mass. 
namic accuracy better than 0.2% for bis 
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COMPLEX 
DESIGNS? 


SIMPLE 
DESIGNS? 


AUTOMATIC-CALIBRATING BRIDGE BALANCE UNIT 


RTA LE a, OE 6 CRS yet 
y S MODEL 24-262 SEMA. # PSD . ein. 
Se @ & F INSTRUMENTS, INC ox 


O fat masnce ©) 


You Need the Special 
Advantages of 
Engineered Lubricants 
from ANDEROL 


Whether you are designing 
a simple mechanism such 
as a parking meter, or a 
complex gyroscope ...a 
Lehigh Lubrication Special- 
ist will be pleased to recom- 
mend a special Anderol 
Engineered Lubricant to 
meet your specific needs. 
Call on him while your prod- 
uct is still in the design 
stage. Regardless of vol- 
ume or requirements, Le- 
high will engineer a special 
Anderol Lubricant to do 
the job. 


WRITE TODAY: 


‘ 
For complete data and 
government specifi- 
cations. Our labora- 
tories are at your 
service. 
Write to Dept. 25 


NDEROL 


ENGINEERED LUBRICANTS 


Lehigh Chemical 


Company 


| 











New “Model 24-202” embodies ad- 
vanced technique of Series Calibra- 
tion; obviates need for data reduction 
personnel to “average through” cali- 


bration pulses or “fair” zero and 
base line references; is said to be “of 
great value in missile range instru- 
mentation systems and in flight test 
programs of advanced military air- 
craft.” It saves time and effort for 
balance, control and series calibration 
of strain gages, acceleration pickups, 
pressure cells and other resistive-type 


20-AMP AUTOTRANSFORMER 


New “Type M20 Variac” permits 
operation at any supply frequency be- 
tween 350 and 1200 eps; is rated at 


pickups and is of special value when 
recording dithering type informa- 
tion: it provides calibration steps 
that are truly square-wave for clear- 
er interpretation. It features inde- 
pendent adjustments for each channel 
of: voltage (individual channel con- 
trol switches) ; balance; galvanometer 
damping (shunt and series); sensi- 
tivity; calibrating level and phase.— 
B & F Instruments, Inc., 4732 North 
Broad Street, Philadelphia 41, Pa. 


For more information circle 294 on inquiry card. 


115 v input with output up to 20 amp 
at 0 to 115 or 0 to 135 v; is rugged- 
ized, tropicalized, and designed to 
withstand MIL enviromental oper- 
ational shock and vibration tests.— 
General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 


For more information circle 295 on inquiry card. 


MINIATURE YOKE 


New “Type Y-57-P” miniature 
epoxy-encapsulated push-pull mag- 
netic deflection yoke fits all standard 
%,” neck dia CR tubes with defiec- 
tion angle up to 70°. Push-pull wind- 
ings with separate B+ leads permit 
circuit flexibility. Available in imped- 
ances and winding configurations 


CHESTERTOWN, MARYLAND suitable for transistor drive and in 


For more information circle 119 on inquiry card. 
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higher impedances for vacuum-tube 
circuits. Residual is 0.5% max; radial 
error 1% max; angular error 0.5° 
max; horizontal coil capacity 11 mmf, 
vertical coil capacity 15 mmf; tem- 
perature rating 105° C max.—Syn- 
tronic Instruments, Inc., 170 Indus- 
trial Rd., Addison, Ill. 


For more information circle 296 on inquiry card. 


LOW-LEVEL DIGITAL VM 


New “Model 460” digital voltmeter 
is said to make possible “for the first 
time, rapid accurate measurement of 


low level de voltages from thermo- 
couples, strain gages, and transduc- 
ers.” Range 0.001-9.999 mv (pos. or 
neg.). Instrument does not require a 
preamplifier, nor does it use pots or 
slide wires. Features: (1) stepping 
switches immersed in oil to minimize 
wear and maximize reliability: switch 
life increased by four times over nor- 
mal dry operation; (2) connection 
and automatic print control for oper- 
ation of Clary Printers and IBM 
Summary Punch; (3) available in 
complete custom-built data-recording 
systems utilizing printers, tape punch 
and electric typewriters. Other ac- 
cessories include multi-channel input 
scanner, and remote digital readouts. 
—Non-Linear Systems, Inc., Del Mar, 
‘alif. 


For more information circle 297 on inquiry card. 
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VACUUM-TUBE VOLTMETER 


New VTVM is said to achieve long- 
time stability and accuracy through 
use of balanced circuits, liberal in- 
verse feed-back, and precision com- 
ponents. It measures de (plus or 


acco 


Helicoid 


Nothing but the best in gages for working pressures from 30° vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


a 


f 


f Patented in the U.S.A. and in foreign countries 
: 2294869 


U. S. Patents: No. 21934, 


The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 


The roller is stainless 
steel with a highly pol- 
ished helicoid surface. 


The roller pivot is ball 
shaped. and rides on a 
graphited Bakelite disc. 


The hairline pointer ad- 
justment screw is stain- 
less steel. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 


Standard bushings are 
graphited Bakelite. 


The connecting link 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


The superiority of Helicoid Gages is most evident in severe 
service—wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


Easiest adjustment 


and calibration 
Only Helicoid Gages have the 
external pointer adjustment 
pictured here. The Helicoid 
type adjustment cannot be 
jarred out of position. 
Calibration of Helicoid Gages 
is accomplished easily, without 
removing dial or pointer, be- 
cause the link adjusting screw is 
at the rear of the system. 


” tubes built for 
millions of 


pressure 
pulsations 
To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 





many millions of pressure pul- 


For complete information on 
the Helicoid line of gages write 
for Catalog G-52 


minus) from 1 to 1000 v in seven 
ranges, ac from 1 to 300 vrms in sev- 
en ranges, and resistance up to 500 
megohms by means of seven multi- 
pliers. Accuracy of de voltage meas- 
urement is 2% full-scale; of ac 3% 


sations and will not stretch, 
leak or crack. 


Helicoid gives you all these features at prices that 
are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


929-B Connecticut Avenue + Bridgeport 2, Connecticut 





If the inquiry card (page 1217) has al- 
ready been used, send inquiry number 
on postal card in care of our “Reader 
Service Dept." 
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AVERAGING TEMPERATURE BULB 


FIG. 2500 GAUGE HEAD 
FLOAT 


TRANSMITTER 


PUMP 





SERVO-WRITER 


“VAREC” PULSE 
CODE RECEIVER 


If You're “‘Automating”’ 
Compare Voce PULSE CODE 


"Varec’’ PULSE CODE Telemetering can give you an accurate transmission 
system over unlimited distance for remote gauging of liquid level, tem- 
perature reading, and remote control of valves and pumps. A printed record 
can be provided by an electric typewriter. 


Here’s why oe 


1. “Varec’” PULSE CODE 1s a true digital system. It avoids the variations of 
reading caused by interpolation of analog systems. 

2. ‘“Varec’’ PULSE CODE and the pulse count systems are the only true digital 
systems. In the PULSE CODE system, pulses are arranged to code groups of numbers. 
Each element of the code or each pulse has two possible conditions, or short and 
long (also called dot and dash). 

The pulse count system relies on transmitting, receiving and counting. a number 
of pulses to represent intelligence. For example, to telemeter the number 10, ten 
pulses are transmitted and then “counted’’ by the receiver. The pulse count may 
send 10 pulses for 10, but due to variations in the power supply, receive and indicate 
only nine. Whereas, if “Varec’’ PULSE CODE lost a pulse in transmission for any 
reason, the signal would make no sense to the receiver. So it refuses to provide any 
indication, which is better than indicating an error. Same action would occur if an 
extra pulse were received. 

“Varec” PULSE CODE provides immunity from errors caused 
by changes in signal during transmission. 


3. “Varec” PULSE CODE transmits a message in one-fifth of the time required 

by a pulse count system. 

4. To prevent errors of as much as one foot during a gauging cycle, pulse count 

transmitter must be locked up during gauging cycle to prevent a change in reading, 

thus the possibility of permanently locking the transmitter is present. No such 

gadgets are needed by ‘Varec’’ PULSE CODE because of the unique characteristics 

of the code. A signal can be transmitted while the transmitter is changing without 

errors being produced. 

5. “Varec’’ PULSE CODE Telemetering System 1s based on good operational theory. 
If you are planning a remote gauging and control system, you'li want the whole 
story. Send for "A Comparison of Current Telemetering Systems’: It’s free! 


THE VAPOR RECOVERY SYSTEMS COMPANY 


2820 North Alameda Street 
P.O. Drawer 231 
Compton, California 


CABLE ADDRESS: 
VAREC COMPTON CALIFORNIA (U.S.A.) All Codes 961-21 


NEW INSTRUMENTS 
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full-scale. Frequency response 1 db 
from 10 eps to 700 me. Input im- 
pedance for dc measurement 100 megs; 
input capacitance of the ac probe is 
extremely low (1.2 mmf).—Acton 
Laboratories, Inc., Acton, Mass. 


For more information circle 298 on inquiry card. 


LOW-RANGE OHMMETER 


y New “Model 

aE 3862 Low-Ohm- 

Meter” features 

accurate meas- 

urements of low 

resistance values 

and utilizes low 

circuit currents; 

gives readings 

from 0.1 to 25 

ohms. Accuracy 

of 3% of full- 

scale value is at- 

tained by using 

expanded scale 

— suppressed-infini- 

ty shunt-type ohmmeter. Another 

feature is its circuit current of only 

5 ma maximum, which prevents dam- 

age to low-current components and 

promotes long battery life. Two 

Ranges: 0-5 ohms and 0-25 ohms.— 

Simpson Electric Co., 5200 West 
Kinzie St., Chicago 44, Ill. 


For more information circle 299 on inquiry card. 


PULSE CALIBRATOR 


New “Type 1810 Pulse Calibrator,” 
for accurately measuring current and 
voltage pulse amplitudes, pulse dur- 


ations and rise time, permits visual 
display and comparison of two sig- 
nals: One (to be measured) can be 
ac, de, or a pulse of either polarity; 
the other is a known reference volt- 
age, which can be varied by means 
of a precision helical attenuator with 
a calibrated dial having 1,000 divi- 
sions. Accuracy of calibrating voltage 





is maintained at better than 0.1% and 
output amplitude can be measured in 
millivolts or milliamps.—Burroughs | 
Corp., Electronic Instruments Div., 
1209 Vine St., Philadelphia 7, Pa. 


ee : ; : P | 
For more information circle 300 on inquiry card. | 


DIGITAL OHMMETERS 


New 4- and 5-digit ohmmeters fea- | 
ture maker’s exclusive modular con- | 
struction; are made up of two mod- | 


9223 


ules: “Universal Power Module,” 
and “Resistance Switch Module” | 
which contains all three arms of a | 
full Wheatstone bridge as well as vis- | 
ual read-out. Wider dynamic range: 
automatic resistance measurements 
from 10 milliohms to 10 megohms with 
a single instrument. Ranging is auto- 
matic but controlling contacts are | 
available at rear panel for program- | 
med ranging. New circuit logic im- | 
proves balance time and always pro- | 
vides the largest number of significant 
digits on down ranging.—Electro In- 
struments, Inc., 3794 Rosecrans, San | 
pe rr 


ore informatior rcle 301 on inquiry car 

















FREQUENCY METER 


New “Model 503,” lightweight and 
fully transistorized, provides direct 


frequency measurements from 3 to 
a ° | An important reason for the outstanding 
performance of the Potter Model 905 Digital Magnetic Tape | Handler 


Precision designed to meet highest standards of performance and reliability... 
machined bronze... solidly constructed to close tolerances...high dimensional 
stability... full shielding between channels... precisely aligned gaps. 
Track width:  .020” to .031” + .001” 
Track spacing: .078” to .050” + .001” 
Gap width: .0005” 
Gap alignment: Within .0001” 
Impedance: Nominal 10 mhy for tube record amplifiers 
Nominal 1 mhy for transistor record amplifiers 
(Available with both high and low impedance 
windings on each channel) 
9210 — ; | Record Current:10 mhy: 10 ma. 
| 1 mhy: 30 ma. 
100,000 cps in nine ranges (60 to : Rise ume: 1 usec 
| Signal level: Nominal 10 mv. for 10 mhy winding at 30 ips 


6,000,000 rpm optional). Accuracy is " . 
independent of input voltage wave- | Signal/noise: Full shielding gives playback S/N 40 db or better 


a esr amplitude. Sensitivity ” | Gap, track width, track spacing and nominal inductance can be varied within 

short pulses minimizes lost counts | reasonable limits for custom applications. 

when measuring average frequency of | 

a oe s., aoe ond “Moded | For more infor mation, pr ices and delivery schedules on heads and tape handlers, 
s nl ‘ % write, wire or n 

A-503-2” phototransistor pickups al- | . e or phone your Potter representative or the factory. 

low speed of rotating machinery or | 


frequency of vibrating parts to be 

sensed by means of interrupted light. | 1° POTTER INSTRUMENT COMPANY INC. 
—Cubic Corp., 5575 Kearney Villa ' iis-coler Mall Baad maaates ’ | ‘ 
Rd., San Diego 11, Calif. > Cutter Mill Koa reat Neck LI. N 
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(UU gga pg | ee NN NEW INSTRUMENTS 
POTENTIOMETER 


New “Model 301” features a ten- 
turn slide-wire, is said to have “a 
higher voltage range than any known 


~=---* 


Specialized 
s Cold Junction Compensation 


For Thermocouple Circuits 
With T-E’s AuroREF Units 


WVVUUVVararevesenaeanacewsrsarce® 
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de null voltmeter on the market.” It 
measures from low voltages, 0-10-v 
scale, up to 1,000 v; can be used to 
measure Zener voltage applications, 
transistor circuits which realize sev- 
eral megohms in some cases, high- 
impedance circuits, incremental volt- 
ages, ete. Accuracy is 0.1% and reso- 
lution 0.01%. Null indicator is a 100- 
0-100 microammeter which can be 
used for current measurements.— 
Paul Industries, P. O. Box 3474, Glen- 
dale 1, Calif. 

For more information circle 303 on 





Standard ‘“‘AutoRef” This unit provides a constant cold- 
junction temperature reference when temperature must be 
measured together with many other D.C. signals—as on multi- 
point recorders and data reduction systems. Desired cold-junction 
temperatures can be controlled to within +1°F. over a wide range 
of ambient temperatures. And you can introduce the ‘AutoRef” 
anywhere in the thermocouple circuit. Designed for convenient 
panel rack mounting, it is available for all standard calibrations. 
Capacities up to several hundred T/C circuits. 





SWITCHBOARD INSTRUMENT 
New switch- 
board instru- 
ment, surpassing 
ASA readability 
standards by 
200%, affords 
easy reading at 
better than 120° 
angles; is par- 
ticularly useful 
for utility and 
mill installations 
and desirable also 
for general 
switchboard serv- 
ice, control pan- 
els, ete. Avail- 
bi able: voltmeters, 
Miniature ‘“‘AutoRef”’ A compensating bridge-type unit, the ements. wadt- 
miniature ‘‘AutoRef” is of great advantage where measured 7“ meters, frequency 
temperatures will vary widely both above and below ambient ra meters, power- 


OO ea 


Nl i a ee Pe Pe eat ed ee ee 








temperature. Reference temperature can be pre-selected below 
lowest expected measured temperature—thus eliminating any 
reversal of circuit voltage polarity. This cold-junction unit features: 
(1) extremely small size—only 1%"! x 3" x 346"; (2) light weight 
—just 12 0z.; (3) ability to withstand severe conditions of vibra- 
tion, acceleration and shock. Individually constructed for any 
standard thermo element. 


Write for Bulletin 81-F. 


Thermo Electric Ge 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 


ee © «6 =wose~ 
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Page 1184—IJnstruments & Automation—Vol. 30 


factor meters, 

varmeters, syn- 

» chroscopes, tem- 

= perature indi- 
cators and ground detectors. Cover 
overhang has been eliminated; scale 
has been moved forward, flush with 
front of cover bezel; protruding con- 
vex-type glass cover provides clear- 
ance for scale pointer: tapered point- 
er tip is in same plane as scale mark- 
ings. Convex-type anti-static lime 
glass cover presents a minimum of 
flat surface and greatly reduces glare 
from angle lighting. All instruments 
are thoroughly shielded from exter- 
nal magnetic fields; will stand instan- 
taneous application of ten times the 
full-scale measured value for one sec- 
ond without mechanical damage. For 





outdoor applications, weather-tight 
cases, designed on AIEE specs, are 
sealed and will not condense mois- 
ture even under severest weather con- W & T 
ditions.—General Electric Co., Insti u- 


ment Dept., West Lynn 3, Mass. PRECISION 
For more information circle 304 on inquiry card. DIAL 
AMPLIFIERS MANOMETER 


HIGH CURRENT DC AMPLIFIER FA-145 


New “Model D5” high-current tri- 
purpose amplifier, only amplifier of 
its type, is designed to drive mirror- 





ACCURACY 


type galvanometers with low-resist- 0.1% 

ance coils, direct-writing galvanom- 

eters, and as a lab amplifier. 

Switching arrangement on front 

panel makes its versatility instantly PRECISION PRESSURE M t 
available. Frequency response flat easuremen 
to 25 ke, down 4db at 50 ke. Voltage e 

gain 1000; input impedance 10 meg- of Gauge, Vacuum or Differential Pressures 
ohms; output current 100 ma (+ or as 

~).—Photron Instrument Co., 6516 on Pneumatic Systems 

Detroit Ave., Cleveland, Ohio. 

For more information circie 305 


Accuracy:  1/1000of full scale 
DG AMPLIFIER PACKAGE Sensitivity: 1/10,000 in all ranges 


New “System DS” 4-channel gal- 4 , 
vanometer amplifier package for gal- Ranges: 0 to 120 inches of water (min.) 


vanometer oscillographs includes pow- 0 to 300 inches of mercury (max.) 
Other intermediate ranges available 


Scale Length: 45 inch scale in two revolutions 
Dial Size: 8% inches 
Write for Publication No. TP-30-A 
WALLACE & TIERNAN INCORPORATED - 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 





In Canada, Wallace & Tiernan, Ltd. — Toronto A-109 


CHLORINATORS and CHEMICAL FEEDERS 
er supply as well as bridge balancing for @ slime elimination 
and calibrating units for use in wire p 
strain gage and transducer work. © water treatment and purification 
Excellent linearity over a wide range © industrial waste and sewage treatment 
of input voltages. Frequency range de H 
to 5 ke. Balanced input, high output 
(+60 ma), phase sensitivity, high 
stability, low noise level, overload in- 
dicator, and no operation delay when 
overloaded. Fine resolution with a 
20-step attenuator and a unique gain 
control which permits full-scale gal- 
vanometer deflection for input volt- 
ages between adjacent attenuator 
settings.—Allegany Instrument Com- 


pany, Inc., 1091 Wills Mountain, Cum- r WALLACE & TIERNAN INCORPORATED 


berland, Md. 
Be icra! thicemitan’ circiat @bton 25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
For more information circle 124 on inquiry card. 
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Fi a SAO 8 Tanita, | 


DC VOLTS 1 mv to 1000 v: accurate to 112% of full scale 
AC VOLTS 1 mv to 1000 v: accurate to 3% of full scale 
OHMS Zero to 500 megohms: expanded scales 


The SIE Model R-1 Voltmeter in- 
corporates Distended DC Scales 
permitting accurate measurement of 
voltage changes as small as one 
part in 10,000. Fully regulated 
power supply prevents inaccuracies 
resulting from line transients, D-C 
amplifier with voltage gain of 200 
is flat within % db to 100 kc. 


SOUTHWESTERN 
ELECTRONICS 


P. 0. BOX 13058 


Available in bench or rack mounted 
models. 

DRIFT: Less than 3 mv/hr. 

TUBE COMPLEMENT: 13 

WEIGHT: 34 Ibs. 


Bench Model $620 
Rack Model $700 


INDUSTRIAL 
COMPANY 


2831 POST OAK ROAD 
HOUSTON 19, TEXAS 


For more information circle 125 on inquiry card. 
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NEW INSTRUMENTS 





DC AMPLIFIER FOR 
PEN-MOTOR RECORDERS 


New “Model 405” for use with load 
and pressure cells, acceleration pick- 
ups, thermocouples, strain gages, etc., 


INVERTER-AMPLIFIER) 


(eee. 208 
we 
es gee 


sa \ ®, 


features low drift, a voltage gain of 
30,000 and a unique amplification 
technique which results in high stabil- 
ity without sacrificing long-life char- 
acteristics. Power supply is self-con- 
tained. Attenuator permits inputs 
as high as 500 mv without overload- 
ing instrument.—A llegany Instru- 
ment Company, Inc., 1091 Wills 
Mountain, Cumberland, Md. 
rr e 307 on inquiry 


For more inf ation cir 


DC AMPLIFIER PACKAGE 


New “Model 210” 7-channel de 
amplifier package for CRO’s and tape 
recorders, is for use with wire strain 


he ik 


gages, load and pressure cells, accel- 
eration pickups, thermocouples, ete. 
Unique amplification technique fea- 
tures built-in power supply, insures 
that signal from phenomenon under 
study is undisturbed in band-pass fre- 
quency. High gain, low drift, fre- 
quency response de to 10 ke, balanced 
input, and high output impedance.— 
Allegany Instrument Co., Inc., 1091 
Wills Mountain, Cumberland, Md. 


circle 308 on i 


POWER SUPPLIES 
LAB POWER SUPPLY 


New “Model H-3615,” for exacting 
lab and test service, is capable of 
supplying load currents up to 15 amp 


For more informatior nquiry card. 








9:21 
and output voltage range continuous- 
ly variable from 2 to 36 vde; 0.5% 
regulation for combined 105-125 v 
line variations and 0-15 amp load 
variations; less than 0.25% ripple. 
Unique overload voltage feature pre- 
vents voltage rise above value set by 
operator. Unit operates from either 
50 or 60 cycle power. Bench or rack 
mount.—Deltron, Inc., P. O. Box 192, 
Glenside, Pa. 

For r ore Tion rcle 309 on inquiry 


HV DC SUPPLY 


New transistorized supply makes 
high voltage available from common 
variety of flashlight batteries: 100 


to 3000 v from a 1% to 6 Vv source. 
Basic circuit consists of a free-run- 
ning pulse generator feeding pulses 
into primary of a step-up transform- 
er. Secondary voltage of this trans- 
former is rectified with a stable di- 
ode. Provisions are made for exter- 
nal control of the output voltage.— 
Westronics, Inc., 3605 McCart St., 
Fort Worth, Texas. 


For more information circle 310 


MAG-AMP-REG DC SUPPLY 


New “Model C 169” tubeless mag- 
netic amplifier controlled de power 
supply delivers 0 to 150 v at currents 


from 0 to 1% amp; therefore can 
often be used where two separate 
supplies were formerly required. Reg- 
ulation 1% for line or load, with com- 
pensating adjustment control to se- 
cure positive or negative impedance, 
thus giving 0% load regulation. Rip- 
ple 0.1% for all line or load condi- 
tions. Transient response is better 








PRECISION 


defined by the dictionary 


. "the quality or state of 
being precise; accuracy; 
mechanical exactness." 


Individually Set To Order. 
Mass Produced For 

Industrial Requirements. 

For detailed information, 
send specifications or contact 


defined by an instrument 
maker... 


JEWEL BEARINGS 


Sapphire and Ruby 
Precision Jewel Bearings 


FEATURE 

@ exact tolerances 

@ high shock resistance 
@ low friction coefficient 


FOR 


e@ INSTRUMENTS e CLOCKS 
e@ METERS @ MEASURING DEVICES 


Swiss AMERIS AN JEWEL BEARINGS CO. 


32-30 58th St., Woodside 2, Long Island, N. Y. 
ONE OF THE LARGEST FACTORIES OF ITS KIND IN THE WORLD 





For more information circle 126 on inquiry card. 





IN Ot ped 
” Iuminun (ine 


Specialists in the Unusual 


SIGMUND COHN CORP. 22 


| So. Columbus Avenue + 


.0008” TO .030” DIAM. 


To fill a need for high temperature 
insulation in a high conductivity wire. 
Precision drawn to close resistance 


control in the smaller sizes. 


Write for List of Products 


Mount Vernon. N.Y. 


For more information circle 127 on inquiry card. 
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than 0.2 sec. Input range 105 to 125 
vac 60 cps.—Universal Electronics 
Co., 1720 22nd St., Santa Monica, 
Calif. 


e information circle 319 on inquiry card. 


MAG AMP REG SUPPLY 


New “Model 28-5MXR” 28-vde 5- 
amp power supply features magnetic- 
amplifier circuitry for dependability 


9218 


and long life. Regulation for 28 vde 
@ 5 amp is 0.25 vde change NL to FL 
or line voltage change of 105-125 vac. 
Ripple and internal noise below 2. 
vac rms. Sub-chassis mounting makes 
unit suitable for lab and production 
testing, or for inclusion in original 
equipment.—Dressen-Barnes Corp., 
250 N. Vinedo Ave., Pasadena, Calif. 

rcle 392 on inquiry card. 


Bubbles in boiling liquid were “frozen” with stop motion by photographer Bernard Hoffman. 


ELECTRONIC 
COMPONENTS 


Controlling Temperature 
in Fluid Engineering 








GROWN-DIFFUSED 
REFLEX TRANSISTOR 
New “Type 2N310” grown-diffused 
transistor designed for use as both 
last IF and audio driver stage in a 


Heat is generally only one part of your problem. Pressure, 
abrasion or corrosion factors usually must be taken into 
account, too. So if your past experience offers no precedent, 
you can look to S. Morgan Smith’s specialized engineering 
leadership for assistance. 

A number of materials are available to meet extreme work- 

ing conditions. Here the broad SMS background combines RUN, ROTLEX TERETE TOS 

with specialized valve engineering to help you. Perhaps 

R-S Butterfly Valves can be applied to control volume and ' oureut 
flow at high temperatures. Or, if heat and corrosion make 
extremely accurate timing and fast, drop-tight closure a 
tough problem, an SMS Rotovalve could be the answer. 
Whatever your special processing needs, you can get help 




















in protecting your equipment investment. 

There is a full SMS line — standard R-S Butterfly Valves 
ready for fast assembly and shipment from stock, Roto- 
valves and Ball Valves. A call to our nearest representative 
will bring information. Or, write S. Morgan Smith, York, 


reflex configuration permits radio 
manufacturers to completely elimi- 
nate a separate audio driver transis- 
tor from their circuits and build 
transistorized radios with one less 


Pa., for data on standard valves or special applications. transistor.—Semiconductor-Compo- 
nents Div., Texas Instruments Inc., 
Box 7124, Dallas 9, Texas. 


For more information circle 313 on inquiry card. 


: SELENIUM RECTIFIERS 
cate New “HCD Petti-Sel” Siemens- 
process selenium rectifiers feature 


Rotovalves ° Ball Valves ° R-S Butterfly Valves ° Free-Discharge x ‘ ;: 
high-current-density plates which 


Valves * Liquid Heaters * Pumps ¢« Hydraulic Turbines & Accessories 
For re information circle 128 on inquiry card 
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i4-vdle HED Petti-Cel 


"Ox 16X24") equals 12 of 


9269 


make possible smaller rectifiers for a 
given load with less complex power 
cell assemblies and increased effiicency 
over a longer life. It is said that “The 
new product is unbeatable on a cost- 
per-ampere basis.’”—Radio Receptor 
Co., Inc., 240 Wythe Ave., Brooklyn 
11, N.Y. 
» 314 on 


HF TRANSISTOR TETRODES 


Three new high-frequency german- 
ium transistor tetrodes, produced by 
maker’s new meltback process, ex- 


120 30 


sizes 


‘ 

923° 
tend applications for transistors into 
equipment now limited to vacuum 
tubes: TV sets, radar, two-way radio 
transmitters and receivers, etc. One 
is designed to amplify a 120 Mc sig- 
nal—highest frequency yet attainable 
in a mass-produced transistor. Max 
collector dissipation 50 mw at 25°C; 
rated for 85°C max junction temp. 
Allowable collector voltage 7. For re- 
ceiver local oscillator use, “3N29” 
has an oscillating frequency of 50-60 
Mc; “3N30” over 200 Me, and “3N31” 
30 to 40 Me.—General Electric Co., 
Semiconductor Products, Electronics 
Park, Syracuse, N. Y. 
ae sa iidormation circles ate 


20-KW INDUSTRIAL TRIODE 


New 
RF power 
and oscillator 
for heavy-duty indus- 
trial service in induc- 
tion and dielectric 
heating, etc., will de- 
liver over 20 kw at fre- 
quencies up to 30 Me; 
has a heavy-wall anode 
with high heat capac- 
ity, capable of ab- 
sorbing intermittent 
overloads; costs much 
less than communica- 
9190 tions-type tubes of sim- 

ilar power capability. 
Amperex Electronic Corp., 230 
Duffy Ave., Hicksville, L. 1., N.Y. 
Ror more. information: chicle: S86 


“Type 6800” 
amplifier 
triode, 


lowest cost 
per milliwatt 
fo} Molei io) 0| sam 


ernational 
selenium photo-cells 
and sun-batteries 


¢ Ambient Temperature Range...—65°C to +100°C for inter- 
mittent operation...—65° to +85°C for continuous duty. 


Incident illumination intensity range for long life and constant 
output...Standard types...Q-1,000 ft. candles—Sun 
Battery types...0-10,000 ft. candles 


© Self generated open circuit voltage ...0-0.55 vole. 
@ Self gooecosed short circuit current. -0-35A 


A WORLD OF DIFFERENCE — THROUGH RESEARCH 


Tab <-)aat-palolat-|m-i{-Yosandl-) « 


c ° R ad ° R A T | 1°) N 


EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA + PHONE OREGON 8-628! 


Pa 6 infasmahan » 129 nauiry card. 


naw type prow maven CUTS 


PRESSURE LOSS BY 93.5% 





seamen 





* 
Here’s How! 


Builders Dall 
Tube +12D in 
12” pipeline — 
max. differential 
80 max. 
flow 3900 GPM. 


Pressure loss 
at max. flow— 
2’ of water 





Orifice plate in 
with Builders 12” pipeline A 

for same max. S axed alg 
differential 31” of water 
and flow 


Get low cost flow metering Pressure loss 


Dall Flow Tubes — the primary element 
with the lowest pressure loss of any veloc- Pressure loss 
saving with 
Dall Flow 
Tube — 93.5% 
(On one installation, this saving 


produced pumping power cost 
reduction of $560.00 each year.) 


ity-increasing differential producer! 


®@ Greater instrument accuracy through higher differ- 
entials at the lowest total head loss. 


@ Fabricated design allows wide construction material 











choice to meet exact process specifications. 


Request Bulletin 115-DM1, 
from Builders-Providence, 
Inc., 422 Harris Avenue, 
Providence 1, R. I. 


@ All critical surfaces precisely machined to Dall for- 
mulae. 

© t @ Enduring accuracy through 

self-scouring, durable con- 


struction. 





© BUILDERS-PROVIDENCE 
B-l-F INDUSTRIES): 


CAST DALL FLOW TUBE REC- 
OMMENDED FOR WATER WORKS 











AND SEWAGE INSTALLATIONS 
F 130 on inquiry ca 
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Simply push, then tighten! Anyone can quickly install all-new, lightweight 
Intru-lok tube fittings . . . the proven Parker 3-piece flareless design. Just in- 
sert the tube, then tighten the nut with a regular wrench ... for a leakproof, 
vibration-proof joint. Made of brass for copper or nylon tubing. Send for com- 


plete details in Catalog 4324. 


Introducing easy-to-use 


PARKER INTRU-LOK 


For soft plastic tubing you use knurled 
nut and expander insert with new Intru- 
lok body. Joints can be disconnected and 
reassembled. Complete details in Catalog 
4324, Send for it. 











Weld-lok fittings, for extreme temper- 
atures, corrosion conditions ... machined 
from high-quality steel or stainless bar 
stock and forgings ... for tubing 4” 
through 2” O.D. 


TUBE AND HOSE FITTINGS DIVISION 
Section 415-K 
The Parker Appliance Company * 17325 Euclid Ave., Cleveland 12, Ohio 


Po 


For more information « 
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ker 


Hydraulic and fluid 
system components 
rcle 131 on inquiry card. 
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NEW INSTRUMENTS 





MISSILE ARMING SOLENOID 


New arming solenoid 
that operates unpres- 
surized to high alti- 
tudes has been fully 
qualified to 80,000 ft 
and tested successfully 
to 115,000 ft. Weighing 
11 oz, it has a normal 
power drain of 0.7 amp 
and operates down to 
18v. Operating temper- 

ature range is —65°F to 250°F. De- 
signed specifically to arm missiles in 
a high-performance fighter, it can be 
adapted to other applications.—Fair- 
child Engine & Airplane Corp., Stra- 
tos Div., Manhattan Beach, Calif. 

i rcle 317 on inquiry card. 


MISCELLANEOUS 





TV CAMERA 


New “Model ASC-7 vidicon” cam- 
era for broadcast studio applications 
features a 7” electronic viewfinder 


© 


and a 4-lens turret; unit permits op- 
erator to direct and focus image on 
Vidican pickup tube by extracting a 
portion of video signal from Vidicon 
preamplifier and presenting it on the 
7” picture tube facing rear of camera 
housing.—Kin Tel (formerly Kay 
Lab), 5725 Kearny Villa Road, San 
Diego 11, Calif. 

For more information circle 318 on 


DIAPHRAGM ASSEMBLY 


Pes ie New “Type 
DA” alumi- 
num dia- 

| phragm as- 
' sembly, for 
| use with ni- 
trogen solu- 
tions and oth- 
er fluids not 
injurious to 
aluminum, is 
designed for 
= — field assembly; 
can be used with any reliable fluid- 
filled pressure gage in applications 
up to 200 psi. Housing is aluminum; 
diaphragm is Buna-N. A plastic tube 


| ae t AA 








of filling fluid and instructions come 


with every unit.—Jas. P. Marsh 
itis Skokie, Illinois. Sr“ DATA ON COMBUSTION AUTOMATION eaters 


F e information circle 319 on inquiry card. | 

| " oF A = 
AIR-LINE FILTER-LUBRICATOR | Ni T R 

New “Lubri-Air Controls” filter and _ | 


lubricate compressed air. Twin baffle | a ea 
gas i OIL FIRED BOILER 


jlates whirl incoming air, forcing me cei mer 
oe aN . sein ee  ELEVELAND PROGRAMMING ORAFT CONTROL SYSTEM APPLIED TO GAS OR 


“LECTRICARM” 
ACTUATOR 


Bur 
water and dirt particles to base of the ponieks 
plastic reservoir.—The Bellows Co., 
Akron 9, Ohio. 

For more informat e 320 on inquiry card 


TEMPERATURE CONTROLLER 








CONTROLLER 


HOW TO PLAN AND SPECIFY THE 


New mercury-actuated air-operated 
i CONTROL SYSTEM BEST FOR YOU 


indicating temperature controller is 
available in two basic types: (1) on- 


WRITE 
TODAY Schematically diagrammed and easy to understand, this FREE 


for FREE Manual is No. 2 of a series designed to enable you to solve 
Manual (No. 2) your combustion control problems. Tells how to select the 
plus **Control proper controls to automatically maintain top combustion 


Fundamentals"* ae i capa 
booklet. efficiency and safety under all firing and load conditions. 


{ EVE LAND CONTROLS 
J 1111 Brookpark Rd. + Cleveland 9, Ohio 
ce “100 Field Engineers To Serve You"? 


For more information circle 132 on inquiry card. 








a T 929) 
off fixed high sensitivity, (2) propor- 
tional band; can be changed from di- 
rect to reverse acting or vice-versa 
without tools. Standard ranges to 
800°F. Also available in a recording 
model.—H. O. Trerice Co., 1420 West 4 = 
Lafayette Blvd., Detroit 16, Mich. For the engineer who wants a 360° view— 
‘ sali mics Automatic Checkout Equipment 


INDICATING SELF-OPERATING Every phase of AUTONETICS’ work in this field keeps 
TEMPERATURE REGULATOR you in constant touch with all aspects of control 
" system development. Special openings now for top- 
New “No. 11 level engineers to develop digital computer-type 
regulator fea- circuits...logic circuits, digital comparators, Analog- 
tures a unique to-Digital and Digital-to-Analog converters, high- 
front-mounted gain feedback amplifiers, etc. Key positions also open 
4° dial ther- for systems engineers to analyze, evaluate, and syn- 
mometer which | thesize automatic checkout methods for fire, flight 
provides contin- | and guidance control systems. Further details on 
uous tempera- request. Write: Mr. A. N. Benning, Administrative 
ture readings of & Professional Personnel, Dept. 358 IA-6, 9150 E. 
the process un- Imperial Highway, Downey, California. 


der control. @ 

Thermometer 
being mounted A u t Oo ne © tic Cc s 
= os Hees AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
of on top, regu- = ~ een ee 4 : i 
lator can be in- 

/ stalled in tight 

spaces. Available in various control 

ranges between limits of —60°F and 

260°F.—Powers Regulator Co., 3434 

Oakton St., Skokie, Il. 

For more information circle 322 on inquiry card. 
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INSTRUMENTS 
and 


AUTOMATION 





Syncopation by Automation 


The operator inspires “Datatron” by first keying in a 
10-digit random number. This causes the machine to gen- 
erate and store 1,000 single digits, each representing one 
of the eight diatonic notes in the scale with the two al- 
lowable accidentals. The program then motivates “Data- 
tron” to pick successive notes at random, testing each for 
t 


PRINTED RANDOM 
AS NUMBER 


PRINTED 
AS 


8 ie 


TIME 
VALUE 


- 
2. 
J 


( 


NO 
SYMBOL 


Se ae ee ee ee ee 
PO OS OS 20S 92 0° DOS e © 28 02 C800 2 @ 


t 
| 
| 
| 
' 
| 
| 
{ 





“PUSHBUTTON BERTHA" as DATATRON wrote it. 


F*DA/GBCBC C* AF8G8/G*** /DEF*G/ABC: BBC:8/C:* 


C:B/D®*C/F*DA 38 C:8C: F°G/C* AFBGB /G*** /DEF*G/ABC: BB 


C:* At / Feee / ae ( D/FE*/B**C:8£ Fe /Geee 


melodic acceptability as it goes along. Finished melodies 
are automatically typed out as a series of letter values 
and rhythm symbols (see illustration) (From August, 
1956 issue of “Data from ElectroData,” ElectroData Divi- 
sion of Burroughs Corp., 460 Sierra Madre Villa, Pasa- 
dena, Calif.) 

401 


Automatic Xerogra ph y 


Xerography is a dry, electrostatic copying method pro- 
ducing direct, positive prints of extremely high quality. 
In the “Copyflow” unit the xerograph process is continu- 
ous and automatic, incorporating all necessary steps into 
one complete cycle. 

1. Surface of specially coated drum is charged auto- 
matically with positive charge as drum rotates. (2) Image 
from microfilm or original document is projected upon 
charged drum forming a pattern of electrostatically 
charged and discharged areas corresponding to the origi- 
nal image. (3) Latent electrostatic image is developed 
by cascading oppositely charged powder across drum. 
Charged powder adheres to the image. (4) Negatively 
charged powder image is transferred from drum by plac- 
ing positive charge on the paper. (5) Image is fused per- 
manently to paper by passing under enclosed heating grid. 
Copy is of highest quality and is completely permanent 
... (From new 6-page Bulletin X266, The Haloid Co., 
Rochester 3, N. Y.) 

402 
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Briefs 


For this literature 
circle number on 
inquiry card. 


Relay Terms 


These Relay Terms are taken from “Definitions on Re- 
lay Terms,” as published by the National Association of 
Relay Manufacturers. 

Air Gap—A term for Contact Separation or for Mag- 
netic Air Gap. 

Ampere-Turns—The product of the number of turns in 
an electromagnetic coil and the r.m.s. current in amperes 
passing through the coil. 

Armature—The hinged or pivoted moving part of the 
magnetic circuit of an electromagnetic relay. Sometimes 
used in a general sense to mean any moving part which 
actuates contacts in response to a change in coil current. 


Z Double make, 
double break 
SPDTDB 


o——4 | 4 —-o 


Blow-Out Magnet—A permanent magnet or an electro- 
magnet located in such a position as to place a magnetic 
field in the space where an electric circuit is to be broken. 
This field causes the are to be displaced, thus lengthening 
it and helping to extinguish it more rapidly. (From new 
20-page booklet “Relays Terms,” Automatic Electric Co., 
1833 Van Buren St., Chicago 7, Ill.) 

© 403 


Porcelain Enamel 


Porcelain Enameling is the fusing, at red heat, of an 
inorganic glass material to the surface of a metal until 
the glass is bonded to the metal. This should not be con- 
fused with the terms “enamel” or “baked-on-enamel” as 
applied to the type of finish on automobiles, metal desks, 
ete., as these enamels are high gloss organic materials 
suspended or dissolved in volatile solvents, and NOT in- 
organic minerals (in the form of glass) suspended in 
water... 














This gas meter dial shows the finely detailed work that 
can be reproduced in porcelain enamel. Once the design 
is fused, it cannot be obliterated by heat, corrosion, 
abrasion or weathering and it will not fade. Cleaning re- 
quires only a damp cloth refinishing is eliminated. 
(From new 20-page Bulletin NE 375-25, The Erie Ceramic 
Arts Co., Dept. IA, 3120 West 22nd St., Erie, Pa.) 
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How to simplify 
control problems 


Keep systems flexible, carry small 
inventory, cut maintenance cost with 
the Bailey Building Block Method 
of instrumentation and control. 


What is the Bailey Building Block Method? It’s using stand- 
ardized Bailey measuring, transmitting, and controlling 
components and combining them into any system you need. 
Components can be added as needed . . . removed and reused 
elsewhere . . . recombined into another system when the 
need changes. It’s flexibility plus! 
It’s all based on the simple fact that a Bailey instrument or 
control component doesn’t care if the measured variable is 
steam flow, tank ievel, or tower temperature, to pick just 
three examples. System components—transmitters, receivers, 
relays, selector stations, power units—are standardized for 
multi-purpose use. 
A spare component can be used in any one of many systems. 
Gone are delays waiting for shipments of special parts. Gone 
are large inventories of spares and parts. Simplified is the 
training of men for maintenance. , 
a RECEIVER 
There are many exclusive features and advantages of the in- 
dividual components used in the Bailey Building Block Meth- 
od. And there’s much more to the Building Block story itself. 
For further details, call our local district office or write us at 
Cleveland. Our engineers will be glad to prove how the Build- 
ing Block approach will save you money and simplify your 


instrument and control problems. 


CONTROL RELAY POWER UNIT 
—_- 


% 


mz 


BAILEY METER COMPANY 


1041 IVANHOE ROAD, CLEVELAND 10, OHIO 


In Canada — Bailey Meter Company Limited, Montreal 


BUILDING 
BLOCK 





METHOD RESULTS IN: FLEXIBILITY, SIMPLICITY, ECONOMY 


ard 
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new SCHERR 


TOOLMAKERS MICROSCOPE 


WITH INTERCHANGEABLE 
DIAL TEMPLETS AND OCULARS 


Thread Templets 

for U.S. National 

Thread Profiles- 
6-80 Pitch. 

Radii Templets, ete. 


LARGE 
MICROMETER 
DRUMS READ 

DIRECTLY IN .0001” 


Measuring Range 
2” x 1-1/2” 
and other sizes 


A moderately 
priced 
PRECISION 
MEASURING 
TOOL 
for Toolroom 


and Inspection ] 


WRITE FOR CATALOG—Code YGIIO 


GEORGE SCHERR CO., Inc. 


(On O) had On te es Ot ee ©) ee od 8 Oh Ol) Me Pe a 


200-Ma LAFAYETTE STREET e NEW YORK 12, N.Y. 
134 
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SALT SPRAY 


FOG TEST CHAMBER 


i biicieh piiementee 


relate MeolIAT=1 43 


TOP OPENING 
FRONT OPENING 
WALK-IN 


* Bulletin SS.55 


0] AA a Rede) 
DEVELOPMENT ENGINEERING COMPANY 


Manufacturers of Environmental Test Equipment 


Fungus Testing - Cold - Heat - Altitude -. Humidity 


9 Cross Street © Norwalk, Connecticut 
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Scintillation Detector 


The models DS5-6 Alpha and DS-7 Beta Scintillation 
Detectors consist of the DS5 basic probe, the AX7S 
adapter, and either an alpha phosphor or beta crystal. 

The XTA alpha crystal consists of a tightly packed, 
carefully prepared layer of alpha-sensitive ZnS-Ag phos- 
phors approximately 5 mg/cm? thick mounted on a lucite 
dise and covered by a light-tight double aluminized Mylar 
film with a density of 0.9 mg/cm? . may be used in 
full illumination, and is completely insensitive to beta or 


CRYSTAL HOUSING 
BETA LIGHT PIPE——— fp SCREEN 





cele  (anangpasaaanas 
CRYSTAL 


af 
i! 

















gamma radiation. The over-all alpha efficiency of the de- 
tector is 32% with the protective grid and 50% with the 
grid removed. Collection efficiency, compensating for 
geometry and absorption, is greater than 95%. Back- 
ground count is only a few counts per hour. The plateau 
is 250 volts with a slope of less than 2% per 100 volts. 

The XTB beta crystal consists of a *” x 1%” dia. 
anthracence crystal optically coupled to a thin lucite sup- 
port and mounted in a housing assembly similar to that 
used with the phosphor. It is sensitive to beta radiations 
with energies as low as 60 kev. Counting efficiency is 
virtually 100% for betas which penetrate the thin foil. 
The unit is insensitive to alpha radiation, and has a 
gamma efficiency of less than 5% when used with a 
quarter-volt scaler or ratemeter. Background is approxi- 


Sy ? g 
S Est b 3 Zeyss 


ELECTRONIC 
SCALES 


One of the leading steel com- 

panies weighs its heavy pipes 

quickly and accurately. 5, 10, 15 

tons of metal weighed and re- 

corded on tape or cards by the 

Ametron Electronic Scale. 
New low costs, im- 

proved model. 

Write for free 

Ametron 

Brochure 8. 


Tank scales 

Hopper scales 

Crane scales 

R.R. Track scales 
Truck scales and others 


THE 
STANDARD 
OF 
ACCURACY \ 
SINCE lee 


STREETER-AMET COMPANY 
GRAYSLAKE, ILLINOIS 
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mately 150 counts per minute unshielded and 50 cpm when 
used in the Models 3052 or 3054 shields. Average plateau 
is 150 volts with less than 5% slope per 100 volts. (From 
new 64-page Catalog Q, Nuclear-Chicago Corp., 223 West 
Erie St., Chicago 10, Ill.) 
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Final Drive Unit 


The Final Drive Unit is shown schematically. The se- 
quence of its operations in response to a control signal is 
shown by the motions numbered 1 through 7. It can be 


CHAIN DRIVE 


CRN ENNETIE 
ORIVE LEVER —> aM HHII/))/)/))//) 
HL LLL 
I} / 
lors © § 


/ 








PNEUMATIC 
OR ELECTRIC 
SIGNAL RECE/VER 


CYLINDER 














N 
AIR ——~ Pi ANT 

BY-PASS AWD —a (ae 

SHUT-OFF VALVE “ATMOSPHER® 
seen that a simple feedback linkage, driven through a chain 
and sprocket, will close the pilot valve after a definite 
travel of the power piston. This same linkage operates the 
pilot valve to oppose forces tending to displace the drive 
lever. 

The lever displacement resulting from a given signal 
will depend on the shape of the characteristic cam, and 
this can be varied to suit individual applications .. . 
(From new 4-page Catalog 56-3, Republic Flow Meters 
Co., 2240 Diversey Parkway, Chicago 47, Ill.) 
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Positive, audible, snap-ac- 
tion mechanism with double- 
break contacts. 

Smaller than most 1/2 amp. 
non-snap switches 

l-piece silvered terminals 
and contacts 

Shielded against dust and 
moisture. 





Types with lugs or 6” wire 
leads 


Normally-open or normally- 
closed SP-ST contacts. 


Full details in Data Sheet S-4 


|= eee ee 
Push-Button Switches 


1200 Elmwood Avenue, Sharon Hill, Pa. 
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BURGESS-MANNING 
Simple Filled-Tube System 


Rugged TEMPERATURE 


and PRESSURE 
Self- Contained Recorder 
This completely self-contained, self- - 


actuated recorder is designed to 
extreme simplicity and features a 
sturdy, friction-free movement. It 
requires no adjustment, mainte- 
nance or auxiliary power. The inert 
gas fill of the system is harmless to 
chemical processing or other appli- 
cations where mercury and certain 
vapor tension fills cannot be used. 
This Burgess-Manning Recorder will 
give you a new low initial instru- 
ment cost combined with long, 
dependable, maintenance and 
trouble-free operation. Tempera- 
ture elements (gas filled) for range 
of —40° to + 800° F. — tubing to 
250 ft. Pressure elements available 
for 0-30 to 0-3000 PSIG. 











 Askfor 
Bulletin No. 1021 
», 


BURGESS-MANNING COMPANY 


PENN INSTRUMENTS DIVISION 
4120 Haverford Ave., Philadelphia 4, Pennsylvania 


or more information circle 138 on inquiry card. 








Photoelectric 
Timing Controls 


LIA Light Source 
a 


For conveyor 
jam-up and 
traffic control, 
ramp signals, 
paint spray T3A Photoelectric 
control, count- Timing Control 
ing and other 
applications 
where timing 
is needed with 
photoelectric 
operation. Control 


LIA Light Source 


The diagram shows application of Autotron Photo- 
electric Timing Control and Photoelectric Control 
on converging conveyors to prevent collision or 
jamming of cartons. 

AUTOTRON Photoelectric Timing Controls are 
available with varied timing arrangements and 
adjustable timing periods to meet widely varied 
requirements. 

Send for catalog with ragga diagrams or tell 
us what you want to do. 


The AUTOTRON Co. 











P.O. Box 722-QV, Danville, Ill. 
Representatiy 
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Now.<ctlie Marsh Needle Valve 


in 416 
inless Steol | 
_Abroughout / ~~ 


All the superior dependability 
of the Marsh Needle Valve... 
with all the corrosion resis- 
tance and durability of 416 
Stainless Steel! Guaranteed 
for working pressure up to 
10,000 psi; equally efficient at 
any lower pressure. Globe and 
angle patterns with double fe- 
male connections in %” to 1” 
size range. Also globe and 
angle valves with male inlet, 
female outlet, 4” and 4” sizes. 
MARSH INSTRUMENT CO. 


Sales Affiliate of Jas. P. Marsh Corp. 


For complete 
Dept. 42, Skokie, Illinois 


details, write 
for Bulletin 
No. NY-2. 


Marsh Instrument & Valve Co. (Can.) Ltd., 8407 103rd St., Edmonton, Alta., Can. 
For more informatior rcle 140 nauiry card. 


TRACER-GUIDED DRILLING 
100 HOLES P. M. 


WITH NEW HERMES Engravo,, g 


for printed circuit plates 


e Pantograph reproduces 
drill pattern from template in 
any reduction ratio — assuring 
high accuracy 

@ Allows drilling and rout 
ing of different size holes in 
one operation without chang 
ing tools 


Pneumatic attachment with adjustable 
feed gives high speed production 





Also for tracer-guided & 


ENGRAVING 


PROFILING 
GRADUATING 


meu hermes ENGRAVING MACHINE CORP 
3-19 University Place. New York 3 NY 
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Littrow-Echelle Spectrogra ph 


To accomplish the widest range of work, in the smallest 
space, with the greatest possible speed and accuracy, the 
Littrow-Echelle is the consummate tool. This dual-purpose 
instrument is virtually two spectrographs in one compact 


LITTROW PRISM 


LITTROW OBJECTIVE 


MOVABLE MIRROR ——— 


CHELLE 


ONDENSER LENS 


GHT SOURCE 


unit. It is a complete Littrow Prism Spectrograph which 
converts, at the flip of a switch, to an Echelle model. 
Either conventional spectrograms or echellograms are 
quickly produced. 

Radiation, collimated by the objective, is first dispersed 
in the plane of the optical axis by the 30° prism and then 
falls on the echelle, which reflects it back through the 
prism after dispersing it in a plane perpendicular to that 


Check and calibgate any type 
of thermocouple-actuated 
temperature instrument 
with one portable Pyrotest 


Read temperatures 
or millivolts directly 
... without graphs, 
charts or con- 
version tables 


The only portable 
potentiometer 
pyrometer with 
interchangeable 
direct reading 
scales 


Pyrotest is 9 instruments in one, with 6 standard 
scales for thermocouples; 3 standard scales for milli- 
volt readings. Special scales for any desired reading 
or use. Scales interchangeable in 30 seconds. Com- 
pact, rugged, easy to carry—12 Ibs.; 12 x 9” x 842". 
Accurate to 1/6 of 1%. Self-contained power supply. 
Write for new bulletin 9B. 


TECHNIQUE 
ASSOCIATES 


211 E. SOUTH STREET 
INDIANAPOLIS 25, IND. 
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of the optical axis. A mirror is located between the prism 
and the echelle in such a manner that it can be rotated 
into the beam by the small synchronous motor. This ex- 
cludes the echelle from the optical path and permits the 
photography of conventional Littrow prism spectra .. . 
(From new 32-page Catalog D-277, Bausch & Lomb 
Optical Co., Rochester 2, N. Y.) 
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Torque-Wrench Range Change 


It is easy to see that a simple adapter, which can even 
be made from a regular socket handle, would permit 
making two torque wrenches out of one. It permits pur- 
chasing the less expensive and more versatile of two pos- 
sible choices of torque wrenches, and the one that will 
be the fastest and easiest to use on the job.... 


Effective Length * 
\ of Assembly (L + A) \ 





A simple formula ... allows proper selection of the 
size or lever length of an adapter and a suitable torque 
wrench: A = (T. — Tw) (L)/Tw, where A Length of 
Adapter. T, Torque exerted at the end of the adapter. 
Tw = Wrench scale reading. L Lever length of torque 
wrench. (From new 6-page Bulletin, P. A. Sturtevant Co., 
Addison, Ill.) 
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TIME YOUR TESTS 
IN SPLIT-SECONDS! 


S 


ALL PURPOSE 
LABORATORY 
TIMERS 


MODELS AT 
$23.95 TO $29.95 


You can set the large 8" dial for any desired time period within 
an unusually wide range of 3600 possible settings, (ie., | sec. 
to 60 min., | min. to 60 hrs., etc.). At end of preset interval, 
alarm sounds and external load is automatically switched on or 
off. 

Gra-Lab Micro Timers, Electric Stop Clocks, are 

available in 1/10 sec. or 1/1000 min. graduations 

for split-second measurements of elapsed time in 

laboratory or production operations. Price $37.50 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 
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212 E. Sixth St. 
DAYTON 2, OHIO 


Quality Control plus Cost Control 


(Jilder MICRO-PROJECTOR 


with VERTICAL LIGHT BEAM 


New model long range 
measuring stage 1” x 4” 
reading to .0005”. 


Full set of lenses between 
10X and 100X magnifica- 
tions. 


<> 


Completely versatile. 
Available as a basic 
unit for production 
inspection or as a 
completely equipped 
contour measuring 
projector. 


SAT ss cost 


Write for FREE new 12 page catalog. 


OPTO-METRIC TOOLS, wc. 


13714 VARICK STREET, NEW YORK 13, N. Y. 
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(= 
| Dependable ELECTRICAL- 
| ELECTRONIC COMPONENTS 


Hh AA “NARIABLE RESISTORS (Controls) 

: i Dozens of standard composition-element 
Y types including single and dual concen- 
tric shafts and midgets for transistorized 
circuits. Choice of 9 switch types. Write 
7 for Bulletin RC-10B, 


7 FIXED RESISTORS 
14-, 1- and 2-watt composition types in 
all standard RETMA ranges. Packaged 
in strips, stacked layers or reels. 


INEXPENSIVE SLIDE SWITCHES 

Over 15 low-cost types for instruments, 
appliances, electrical toys, TV's and 
radios, record players, etc. AC and/or 
DC ratings from 0.5 to 15.0 amperes. 
Bulletin RC-10D, 

FERROMAGNETIC CORES 

Stackpole Ceramag cores offer maximum 
uniformity in high permeability, low- 
loss types. Bulletin RC-9A. 

IRON CORES 

Side-molded, sleeve, cup, threaded and 
insert types. Bulletin RC-10C. 

CERAMIC PERMANENT MAGNETS 
Stackpole Ceramagnet permanent mag- 
nets offer greater permanence, high 
electrical resistivity and fully usable 
energy without ‘‘keepers.’’ Bulletin 
RC-10A. 


Electronics Components Division 


STACKPOLE CARBON CO., 
St. Marys, Pa. 
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Staggered 
starting of 
electric 
motors... 


AGASTAT 


Time / Delay / Relay 


AGASTAT 


- 
iat 








AGASTAT allows you to stagger the starting of three motors 
without imposing their load on the line at the same time. 
The AGASTAT is ® electrically actuated, pneumatically timed. 
® light, versatile, dependable. 
® instantaneous recycling. 
® adjustable in timing from 0.1 second to more than 
10 minutes. 
® available in AC or DC models which offer delays 
on energizing and de-energizing, manually-actuated 
time delay switch, remote push button control, her- 
metically-sealed units. 
Write our application engineers for help with 
your timing problem. Address Dept. A25-69 


Elastic Stop Nut Corporation 
of America 





DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing. 
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Lap 


A. D. JONES OPTICAL WORKS 


2400 MASSACHUSETTS AVENUE 
CAMBRIDGE 40 MASSACHUSETTS 


TRowbridge 6-3368 — 3369 





A LIST OF MATERIALS WE FABRICATE 
USED IN OPTICS AND ELECTRONICS 


SAWING GRINDING POLISHING DRILLING 


ALUM GERMANIUM 
ALUMINA INDIUM ANTIMONITE 
ALUMINUM INDOX 
ANTHRACENE MELAMINE FIBER GLASS 
ARSENIC TRISULPHIDE MICA, SYNTHETIC 
BARIUM TITINATE POTASSIUM BROMIDE 
BISMUTH *PYREX 
BRASS *QUARTZ, CRYSTAL 
CARBORUNDUM *QUARTZ, FUSED 
CERAMIC **SAPPHIRE 
COPPER **SODIUM CHLORIDE 
*CORNING 707 OOSTEEL 
*CORNING 7052 STRONTIUM TITINATE 
FERRITE TITANIUM DIOXIDE 
FERROX *VYCOR 
**FLUORIDE, CALCIUM *X-RAY LEAD GLASS 
**FLUORIDE, LITHIUM oe KNOWN 


*Carried In stock 
**Purchased for orders 
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Mechanical Spring Design 


Spring materials are employed in large variety as to 
kind, shape and size. The great majority of springs are 
made of carbon steels ranging in analysis from about 
0.50% to 1.20% carbon. These materials may be fabricated 
in any one of a number of conditions: hot-rolled, cold- 
rolled or drawn, annealed, hard-drawn, tempered, or 
patented.... 


Table of Formulas for Round and Square Wire 


Round Square Round | 
mS dé Sd Ta | se 
8D 2.4D ? | md 
Gfd Gfidé Ss fGd_ 
8 D+ 5.58 D? 
7 8 Db? 2.48 D? 
G d G d 


~ §PD® | 5.58D>P 
Gd Gd 
Gd Gd 

SDN” | 5.58 D5N 


S=Stress. G = Torsional modulus of elasticity. fs = De flec- 
tion per coil. W = Pounds per inch deflection. N = Number 
of active coils. D=Mean diameter of spring. d=Diam- 
eter of wire. P=Load carried. 





Square 















































All spring design is founded on Hooke’s law, which 
states that within the proportional limit, otherwise known 
as the elastic limit, of any material, deflection is directly 
proportional to load . . . Compression springs stress the 
wire in torsion. The basic formula for stress in torsion for 

Me 


round wire is: S= in which M =torsional mo- 





for time-saving convenience 
mINTATURE THERMOCOUPLE CONNECTORS / 


\ 


) 


6’x 8” PANEL! 


This standard 20 con- 
nector panel offers quick _ 
connection for ali @ 
phases of temperature 
measuring applications 
...Aircraft, Automotive, = 
Research Laboratory, © 
test cells, etc. 


Constructed of %” anodized black aluminum, 512” x 
plus 4%” mounting flange. Positive contact is sure and 
simple—just solder Thermocouple leads into pre-tinned 
contact pins. Contacts accommodate wire gauges to and in- 
cluding 14 B&S Ga. Available in Iron Constantan, Chromel 
Alumel* and Copper Constantan. 

*Trademark Registered, Hoskins Manufacturing Company 

Panels Can Be Constructed to Meet Your Specifications, 
... Any Number of Connectors to Meet Your Needs. 


WRITE TODAY FOR FREE LITERATURE 
THERMO-COUPLE PRODUCTS CO. 


1515 North 25th Avenue, Melrose Park, Illinois 


71," 
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D 
—— if D is the mean diameter in a coil 
9 
spring; c = distance from neutral axis at center of section. 
Since maximum stress is at outside, for a wire diameter 
d 


ment = PR 


Go = ;J = polar moment of inertia. For a round sec- 


9 
2 
rd! 


tion this value is — ... (From new 84-page “Handbook 
99 


of Mechanical Spring Design,” Associated Spring Corp., 
Bristol, Conn.) 


For this literature c 
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Variable Speed Drives 


Magne-Speed “Junior” variable speed drives in small 
fractional HP sizes from % to 1/100 HP, feature dynamic 
braking and reversing. 

Type: Non-electronic. Horsepower Ratings: % and 1/15 
HP. Power Supply: 115 volts +10%; 50/60 cycles. Speed 
Range: Approx. 40:1. Regulation: Approx. 5% of Base 
Speed; curves available on request. Range of Speed Ad- 
justment: Zero to full speed. Base Speed: 8000 rpm. Speed 


ARMATURE 








ha 
FIELO 


of Response: Instantaneous. Ambient Temperature: 32°F 
to 110°F (0°C to 43°C) ... (From new 4-page Bulletin 
S-790, Magnetic Amplifiers, Inc., 632 Tinton Ave., New 
York 55, N. Y.) 

rcle 410 on inquiry card. 


CHOPPERS 


Twenty-two types, 
both single and 
double pole. 


{ Long life. 
Low noise level. 
Extreme reliability. 
Write for Catalog. 


STEVENS 


INCORPORATED 
ARNOLD 


7 ELKINS STREET 
SOUTH BOSTON 27, MASS 
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can Sapphire solve your 
wear or bearing problems? 


PARTS 


a 
YX 


ORIFICES 


= SS 
———) 

} ELECTRICAL 
=) 


If you need a surface that is abso- 
lutely ‘free from “grain.” If you 
need extreme hardness, high dielec- 
tric strength, resistance to heat and 
corrosion, then Sapphire could be 
the answer. 


Sapphire can be cut, ground, pol- 
ished, flame-formed and bonded to 
other materials. 


But even after more than 50 years 
of specializing in only the tough, 
industrial jewel jobs, we can’t tell 
you that Sapphire is the answer to 
your problems unless we see your 
blueprints and specifications. 


For basic information, send for 
Sapphire Products Bulletin #3. 
Then ask us to get specific on 
YOUR problem. 


VEE, 
cup 
and RING 
BEARINGS 


eeeee \ \ vee eeweeeeeeneeeeaee 
~~ eg Pi Sapphire Prod 
Be— “Precision Sapphire ucts 
~au re e m. gatti- Miniature Sub-Assemblies" 


c. 
Main Office and Factories — 526 Tindall Ave., Trenton, N. J. 
Manvfacturing Subsidiary — Guayama, Puerto Rico 
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cleaned and back at work 


~~ 


in 5 minutes 


FLO: METER| 


The Waukee FLO-METER can be cleaned 
and back in operation in five minutes or 
less! Saves time and money. 

Inherent accuracy of the FLO-METER is 
protected by Waukee’s design for fast, 
easy cleaning. No tools are needed. Pro- 
duction interruption at a minimum. 

The Waukee FLO-METER also features: 
built-in Control Valves, panel mounting, 
simple piping, large 6” and 9” scales for 
ease of reading. Capacities 3 CFH to 
10,000 CFH. 

Complete information in Bulletin 203. Write 


for it. Waukee Engineering Company, 5137 
North 35th Street, Milwaukee 9, Wisconsin. 


For measuring: air — ammonia — dissociated ammonia 
— argon — butane — city gas — endothermic cracked 
— exothermic cracked — forming gas — helium — hy- 
drogen — natural gas — nitrogen — oxygen — propane. 








FLO-METERS * AIR-GAS MIXORS 
INDUSTRIAL WASHING MACHINES 
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VHS* RELAY | Briefs—continueD 


(*Very High Sensitivity) 
@ The VHS is a balanced armature, 





Alnico magnet type relay. It is internally 
shock-mounted and resistant to vibration. 
The screw-on cover is gasket sealed. It can 
be opened and resealed. 

Connections: 9 pin octal style. Dimensions: 


VHS Relay 


The VHS (Very High Sensivity) Relay has a moving 
coil armature which rotates in the flux gap of an Alnico 
magnet. The moving element is similar to voltmeters and 
microammeters. It rotates on polished pivots in vee cup 


1% diameter x 2% long. Weight: 4 ounces. Ke \ jewels. The ‘pointer’ is a contact of solid Iridium-Plati- 

Sensitivity: Infinite variations from «{ \\> 

0.2 Ua. to 10 Amp. or 0.1 Mv. to 500 volts, ; 

self contained. Higher volts or amps 

with external multipliers. A.C. rectifier 

types. Trip point accuracies to 1%. 

Differential 1%. The degree of ohms coil) or, 

resistance to shock and vibration , 0.1 millivolts, 
(5 ohms.) 


num alloy. 





Model 266 


_ Sample specs. are: 
4, .2 micro- 
amperes, (12,000 


primarily depends upon sensitivity and 
type of action wanted. In general, 
the relays will not be permanently 
damaged by shocks of 100 G’s and 
vibrations up to 2,000 cps at 3-4 G's. 
The most sensitive relays may close 
their contacts under these conditions. 
Contacts: SPST or SPDT, 5-25 Ma. D.C. 
Other ratings to 2 Amp. A.C. A locking 
€oil gives high pressure and chatter free 
contact even under shock and vibration. 
Prices on the order of $20-$80. Delivery 
4 to 6 weeks. Assembly Products, Inc., 
Chesterland 10, Ohio. 
West Coast: P. O. Box XX, Palm Springs 10, Calif. 
1. Shock mount 5. Cast bracket 
2. Contact assemby 6. Alnico magnet 
3. Contact detail 7. Bearing detail 
4. Armature with 8. Yoke (steel) 
contact detail 9. Mounting frame 


For more information 





A locking coil, integral with the moving element (it is 
wound on the moving coil) develops additional torque to 
drive the contacts together with considerable pressure. 

Contact Travel may be short (.015”) for high speed, 
or it may be as much as '%” for time delay or more ac- 
curate trip setting. 

Sensitivity: Infinite variations from 0.2 micro-ampere 
to 10 amperes or 0.1 millivolt to 500 volts. Higher volts 
and ampere ratings with external multipliers (shunts, 
series resistor, etc.). 

Fig. 16 shows temperature alarm with thermocouple 
sensing element, thermistor compensation, high and low 
limits, double locking coils, double heavy duty contacts. 
(From new 12-page Bulletin 104, Assembly Products, 
Inc., Chesterland 9, Ohio.) 


For this literature circle 








Send for this 
FREE BROCHURE 


showing how 


CROWN 
HYDRA-TROL 


Remote Control 


Has positive stroke in both directions. 
Does not depend on spring return or outside power sources. 
Immediate synchronization of system in either direction. 
Is a self-contained hydraulic system for positive position- 
ing of remotely-located levers, shafts, and other equipment. 
Valuable in controlling hydraulic valves, winches, throttles, 
slitting machines, butterfly valves, etc. 

Write for bulletin D 


Crown Control Division 
of 





- \ ed 
TRIMOUNT INSTRUMENT COMPANY < : 


HICAGO 2 LLIN 


19 WEST LAKE STREET * 
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E-3272 


A PORTABLE KELVIN BRIDGE 


For checking resistance of shunts, switch contacts, bus bars 
or other low resistance. 

Range, 0.5 Micro-Ohms to 22 Ohms 
Completely self-contained, with sensitive galvanometer & 
batteries 


Accuracy, 0.25% from .0005 to 5 ohms 
0.5 % from .0001 to .0005 ohms 
Other Portable & Laboratory Models 
Also Wheatstone Bridges, Resistance Boxes, Laboratory & 
Portable Potentiometers 


Write for Our Catalog 














Phase Shift in Pots 


To verify experimentally the equations for phase shift 
and to rate the various Helipot models in regard to quad- 
rature voltage, methods were developed for measuring 
phase shift, quadrature voltage, and resistance-wire-to- 
mandrel distributed capacitance . .. The actual circuitry 
used to measure the inphase and quadrature error is 
shown. 

















SCOPE 








Vertical) Honzontal 


4 


reference signal 



































For the master potentiometer in the bridge, a 250-ohm 
carbon potentiometer was chosen because of its almost 
pure resistive characteristics up to 10,000 cps (although 
in these experiments 1,000 cps was the highest frequency 
used). The transformer was for isolation of the reference 
signal from the test circuit. 

One important factor in the circuit is the location of 
the grounding point in the bridge. The slider of the master 
potentiometer was grounded, rather than that of the tested 
potentiometer, to prevent the lead capacitance of the 
tested potentiometer from loading the relatively high im- 
pedance of the tested potentiometer and causing a false 
bridge balance. (From new 30-page Technical Paper 552, 
Helipot Corp., Newport Beach, Calif.) 


For this literature circle 412 on inquiry card. 


Velarcleall relic 


Balexe-1UNINe me 


SIMPLE 
AUTOMATIC 
OPERATION 
RUGGED & 

RELIABLE 


MEAN FLOW OF 
GASES & LIQUIDS 


TURBULENCE 
NTENSITY 


i Tohe Nal Tem ag vee 


VORTEX 
SHEDDING 


COMPRESSOR 





en SBTRUMENT COMPANY. INC. 


31S NO. ABERDEEN STREET, CHICAGO 7, ILLINOES 
SALES REPRESENTATIVES THROUGHOUT TNE UNITED STATES AND CANADA 
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JEWELS. 


INDUSTRY... 

By MOSER JEWEL COMPANY, 
pioneer industrial jewel 
'manufacturer for over 50 years. 


@ HIGHLY POLISHED STEEL 
PIVOTS AND STAFFS 


HARD ALLOY WELDED TIPS 
NON-MAGNETIC STAFFS 
DIAMOND POINTS 


FOR INFORMATION ON HOW 
WE MAY FILL YOUR REQUIREMENTS 


Write to... 


MOSER JEWEL COMPANY 


P.O. Box 150 © Perth Amboy, N. J. 


“Manufacturers of all types of Industrial Jewels” 





e 155 on inquiry card. 








Standardize on Easy-to-Read 


YEL O BAK 


Reg. U. S. Pat. Office 
FLAT BORE ENGRAVED STEM 


MIDGET INDUSTRIAL THERMOMETERS 





% ACCURATE—to within 
a fraction of a degree 

% EASY - TO - READ— 
broad — flat stripe 
— mercury column in a 
yellow stem 

*% ECONOMICAL —re- 
placement can be _ in- 
serted on-the-job with- 
out difficulty 

% ARMOUR PROTECTED 
—to resist corrosion and 
dirt 

% TWO TYPES—angle and 
straight stem 


(asico) White for 


‘w"< Reg. U. S. Pat. Off. CATALOG 25 


ACCURACY SCIENTIFIC INSTRUMENT (CO. 


2903 N. 12th STREET 
PHILADELPHIA 33, PA. 
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the leading 
contender 

in the sensitive 
relay class! 


KURMAN’S 
MIGHTY SERIES “T’’ 


Compare it and you'll know why 














x 975” x 975” x 1%” high 

% Up to —2 amp. 28V. DC, 115V AC 
% Sensitivity down to 6 milliwatts 
% Coil Resist. up to 20,000 ohms 


% Will meet MIL-R-5757C 


The latest addition to a line of miniature 
hermetically sealed sensitive relays, the new 
Kurman Series “T”, weighing only 3% oz., 
is now available—the mighty midget of the 
sensitive class. Radically different in design, 
you will find the Series “’T’’ to be superior 
in performance — economically priced with 
excellent delivery service. 

















Why not specify the Series ’T” for your next 
sensitive relay application and check its 
performance for yourself? Write to Dept. 1A 
for detailed specification sheet. 


KURMAN ELECTRIC CO., INC. 


Quality Relays Since 1928 
_ 0 Newell Street, pemye 22, New York 
nat f 2 87 on inquiry ard 


PRESET COUNTER 
ey FREED 





designed 
where 


The Freed Model 2020 Preset Counter is 
for low cost reliable counting applications, 
accuracy and maintenance-free operation is required. 

Cold cathode counting and trigger tubes, with 
simplified circuits, are used throughout which assure 
years of trouble-free counting service and low- 
power consumption 

Mode! 2020 is a 4-digit single preset counter 
capable of controlling ony operation that is repeated 
up to 9,999 times. Any number from 1 to 9,999 may 
be preset on the 4-digit selector switches. When the 
preset total has been reached, the counter will 
provide an output pulse and close contacts on a relay. 
These outputs may be used simultaneously or 
separately to stop machines, actuate control signals, 
or trigger additional equipment 

SPECIFICATIONS 
Maximum Count: 

Four digits — 9,999 
Maximum Counting Rate: 

300,000 counts per minute 


Input Sensitivity and 
Waveform: Not critical 


Size: 
8x 6x 12 inches 
Weight: 
11 pounds 
Power: 25 watts 
105-125 volts, 
50-60 cycles 
Outputs: 
Relay contact 10 Amperes 
Pulse output 50 volts 


Price: 
$425.00 


FREED ALSO MANUFACTURES TOTALIZING, 


PRESET, AND BATCHING COUNTERS 
SEND FOR COMPLETE INFORMATION 


FREED TRANSFORMER CO., INC, 


1707 Weirfield yo 
pap sia (Ridgewood) 17, 


ation circle 158 on inquiry card. 
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INSTRUMENTS 


AUTOMATION 


New 
Literature 





AUTOMATION 


PROCESS CONTROL SYSTEMS. Mak- 
er’s “ElectroSyn,” system which 
measures and controls pressure, dif- 
ferential pressure, flow, liquid level 
and temperature by magnetic servo 
techniques, is discussed in 4-page Bul- 
letin B257.—Norwood Controls, Unit 
of Detroit Controls Corp., 934 Wash- 
ingten St., Norwood, Saas. 
Circle 413 on inquiry card. 


METER-RELAYS. Indicating meters 


with built-in relays for control are 
covered in new 40-page Catalog 4C.— 
Assembly Products, Inc., Chesterland, 
Ohio. 

Circle 414 on inquiry card. 


RESISTANCE WELDING CONTROL. 
New 4-page Bulletin GEA-6593 de- 
scribes non-synchronous resistance 
welding reneral Electric, 
Schenectady 5, N.Y. 

Circle 415 on inquiry card. 


ANNUNCIATORS, Continuous supervi- 
sion of control systems and machinery 
in industrial applications by maker’s 
annunciator is presented in new 19- 
page booklet.—The Scam Instrument 
Corp., 1811 W. Irving Park, Chicago 


13, Il. 
Circle 416 on inquiry card. 
METER-RELAYS, New 16-page Cata- 


log AC-2 describes maker’s meter- 
relay controls for temperature con- 
trol, torque control, ete.—Tipptronic, 
Inc., 4th and Franklin Sts., Tipp City, 
Ohio. 

e 417 on juiry card, 


MOTORS, 
SERVOS 


TIMING MOTORS, New 2-page Bulle- 
tin A.W.H. MO 805 contains informa- 
tion on maker’s three basic d-c timing 
motors.—The A. W. Haydon Co., 
Waterbury, Conn. 

Circle 418 on inquiry 


MOTORS, New 4-page issue of “Bo- 
dine Motorgram” (Vol. 37, No. 2), 
features article on design of small 
motors for quiet operation.—Bodine 
Electric Co., 2254 W. Ohio St., Chi- 
cago 12, Ill. 

r 419 on inquiry card. 


WORM MOTOR, New 2-page Bulletin 
WM 450 discusses features of mak- 
er’s slow-motion worm motor.—Brevel 
Products Corp., 601 W. 26 St., New 
York 1, os 

cle 420 on inquiry card, 


Automation—Vol. 30 


WEATHER-PROTECTED MOTORS for 
outdoor use, including construction 
chart, are detailed in new 6-page Bul- 
letin 51 B8606 A.—Allis-Chalmers 
Mfg. Co., Box 512, Milwaukee, Wis. 


Circle 421 on inquiry card. 


VALVES 


VALVES, Valves for Automation in 
steel mills and liquid level control are 
the subject of new 16-page Bulletin 
SM-1.—Golden Anderson Valve Spe- 
cialty Co., 1232 Ridge Ave., Pitts- 
burgh 33, Pa. 

Circle 422 on inquiry card. 
PINCH-TYPE VALVES, Pinch-type and 
hose-bodied type valves in both stand- 
ard and new “SuperSeal” metal en- 
closed designs, are described in new 
48-page Catalog FL-1116.—Farris 
Flexible Valve Corp., 400 Commercial 
Ave., Palisades Park, 

ircle 423 on inquiry card. 
RATIO REGULATOR, Control of the 
firing of multiple burners by maker’s 
“RRO” oil-air ratio-regulators is de- 
tailed in new 4-page Data Sheet 722A. 
—Hauk Mfg. Co., 124-136 Tenth St., 
Brooklyn 15, N. Y. 
Circle 424 on inquiry card. 


SHUT-OFF VALVES, New 2-page Bul- 
letin 8A describes automatic shut-off 
valves, operative in case of break.— 
Schutte and Koerting Co., Cornwells 
Heights, Bucks County, Pa. 

Circle 425 0 


{>— _— TEMPERATURE 


CONTROLS TEMPERATURE AND 
PRESSURE, Maker’s line of tempera- 
ture and pressure controls, including 
self-operating regulators, water mix- 
ing equipment, control valves and 
pneumatic motors, are contained in 
new 96-page general catalog.—Powers 
Regulator Co., 3434 Oakton St., Sko- 
kie, Ill. 

Circle 426 on inquiry card 


TEMPERATURE CONTROLS, Data on 


maker’s electronic controls for heat- 
ing, ventilating and air conditioning, 
are covered in new 4-page Bulletin 
F 2287-4.—Barber-Colman Co., Rock- 
ford, Ill. 

Circle 427 on inquiry card. 


TEMPERATURE MONITORING. Mak- 
er’s standard sub-assemblies, and tem- 
perature monitoring systems are cov- 
ered in new 8-page Bulletin 72.— 
Thermo Electric Co., Inc., Rochelle 
Park P.O., Saddle Brook, N.J. 

Circle 428 on inquiry card. 


ENVIRONMENTAL CABINETS. Me- 


chanically operated cabinets for tem- 


n inquiry card. 





peratures from —225°F to +350°F, 
are detailed in new 4-page bulletin. — 
Webber Corp., Box 217, Indianapolis 
6, Ind. 

Circle 429 on inquiry card 


ELECTRIC THERMOSTATS, Five new 
4-page bulletins are available: RT- 
801 describes Model EA3 (single- 
pole) for sterilizers, glue pots, ete.— 
RT-803 through RT806 are double- 
pole models: RT-801 (Model D1 
and D10) is intended for molding ma- 
chines, heat exchangers, etc.—RT-804 
(Model E1) is for refrigerating, ven- 
tilating, ete.—RT-805 (Model H1) af- 
fords overtemperature protection (sin- 
gle-pole)—-RT-806 (Model H14) has 
features of Hl with double-pole 
switch.—Robertshaw-Fulton Controls 
Co., 110 E. Otterman St., Greensburg, 
Pa. 
Circle 430 on inquiry card. 


THERMISTORS, Typical applications, 
circuitry, and specifications for wafer, 
rod, and bead-type thermistors, are 
discussed in new 10-page Bulletin T- 
100.—Thermistor Div., Gulton Indus- 
tries, Inc., 212 Durham Ave., Metu- 
chen, N. 
Circle 431 on inquiry card. 


BIMETAL THERMOSTATS. Snap-act- 
ing Type M bimetal thermostats are 
described in new 2-page Bulletin 6000. 
—Stevens Manufacturing Co., Inc., 
Lexington, Ohio. 

Circle 432 on inquiry card. 


RESISTANCE THERMOMETERS. New 
4-page Bulletin T56 describes maker’s 
resistance thermometer elements 
“RdF Stikons.”—New 2-page Bulletin 
describes a new miniature resistance 
thermometer probe.—Arthur G. Ruge 
Associates, Inc., 733 Concord Ave., 
Cambridge 38, Mass. 
Circle 433 on inquiry card. 


INDUCTION HEATERS, New 12-page 
Brochure 571 describes maker’s line 
of induction heaters and contract- 
soldering service——McDowell Elec- 
tronics Inc., 117 Woodside Ave., Metu- 
chen, N. J. 

Circle 434 on inquiry card. 


FLOW, 
PUMPS 


FLOW METERS. Maker’s “Ring Bal- 
ance” meters including applications, 
are described in new 6-page Bulletin 
MSP-141.—Hagan Chemicals & Con- 
trols, Inc., Pittsburgh 30, Pa. 

Circle 435 on inquiry card. 


LIQUID METERS. Positive-displace- 
ment meters and accessories, also in- 
stallation directions are covered in 
new 27-page Bulletin 566-11.—Nep- 
tune Meter Co., 19 W. 50th St., New 
York 20, N. Y. 

Circle 436 on inquiry card, 


CHEMICAL FEEDER, New 2-page Bul- 

letin 1913 provides information on the 

Proportioneer Model 1913, a new air 

or water operated diaphragm feeder 

for concentrated chemicals.—Propor- 

tioneers, Inc., Providence 1, R. I. 
Circle 437 on inquiry card. 





CENT-BLR FO PUMP 
HYDR COUPLING 
LO OlL PRESSURE 


Panalarm Annunciator pinpoints 
process “off-normals”’ 


In the process industries and among users of automatic machinery, 
trouble is minimized when it’s caught early. That’s the purpose of the 
Panalarm Annunciator System—a continuous monitor of your process. 


One typical adaptation of the modular Panalarm system is engineered 
to differentiate between the first “off-normal” and subsequent “‘off-normals” 
caused by the first. This feature allows instantaneous recognition of the prime 
source of trouble in a “chain reaction.” 


Another adaptation is designed specifically for motor start-up and shut- 
down. It has also been successfully adapted for supervisory control, pump 
control and programming. 


Your Panalarm sales engineer will be happy to make a survey of your 
requirements to determine whether a Panalarm system can aid productivity 
and safety in your process. For electrical and mechanical data on standard 
systems, request Catalog 100B on your letterhead. 


Division of 
PANELLIT, INC. 


7405 N. Hamlin Avenue, Skokie, Illinois 
Panellit of Canada, Ltd., Toronto 14 


for industry 
Panalog 
Graphic Panels, Information Panellit Service 
Control Centers Systems Corporation 
For more information circle 159 on inquiry card. 
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THE MOSELEY 


AUTOGRAF 


trade mark 
X-Y RECORDER 


MODEL 5 


Five Models: Portable, desk, or rack type n unting; 8% 
x11 0r 11x 16% size paper with vacuum Id¢ sing ae 
filters; Ranges: 5 mv to 500 volts, continuous; Zero offset; 
Up to 2 meg-c s input resistance; Better than +0.25% 
accuracy and resolution; Curve Follower available. 


ACCESSORIES 


Model 40A Keyboard; Self-contained, positive a 
Model 30A Card or Model 50 Tape Translator. 
Model F-1 Curve Follower Adaptor. 
4. Model 60 Logarithmic Converter-Amplifier. 
5. Model 51 Step Input; Scale factors: 1 to 200 steps/inch. 


Complete information will be furnished on request. 


F. L. MOSELEY Co. 


N. FAIR OAKS AVENUE 
ADENA. CALIFORNIA 


9 
s 


For more information circle 160 on inquiry card. 
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NEW LITERATURE 





BARREL PUMP, New 2-page Bulletin 
1256 describes controlled-volume bar- 
rel pump for toxic or corrosive chem- 
icals—Milton Roy Co., 1300 Mermaid 
Lane, Phila. 18, Pa. 

Circle 438 on inquiry card. 


PRESSURE, STRAIN 
PRESSURE REGULATORS. New 4- 


page Folder F-15B contains informa- 
tion on filters, regulators, air relief 
valves, ete.—Watts Regulator Co., 
Lawrence, Mass. 

Circle 439 on inquiry card. 


BASIS WEIGHT CONTROL. New 12- 
page Brochure B-1657 covers “Accu- 
Ray” Basis Weight Control Systems 
for the paper i i 
Nucleonics Corp., 1205 Chesapeake 
Ave., Columbus 12, Ohio. 

Circle 440 on inquiry card 


STRAIN GAGE APPARATUS. Maker’s 
model BL-1516, including standard 
and optional accessories and specifi- 
cation sheet, is covered in 4-page 
Catalog Sheet E D 11511.—Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland 14, O. 
Circle 441 on inquiry card. 


CALIBRATING UNITS. Bridge-balance 
and calibrating units for direct re- 
cording of strain, loads, acceleration, 
pressure, etc., are covered in new 4- 
page Bulletin BBU 2-57.—B & F In- 
struments, Inc., 4732 N. Broad St., 
Phila. 41, 
Circle 442 on inquiry card. 


PIEZOELECTRIC TRANSDUCERS. Bas- 
ic design and high and low frequency 
response of acceleration, force, and 
pressure pickups are discussed in new 
12-page manual, “Instructions for the 
Application of Piezoelectric Trans- 
ducers.”—Endevco Corp., 161 E. Cali- 
fornia St., Pasadena, Calif. 

Circle 443 on inquiry card 


TIME, SPEED 
COUNTER, TIMER, Tachometers, ro- 


tary transducers, magnetic pickup, 
frequency counters, interval timers, 
totalizer, and preset counter are list- 
ed and described in new 4-page re- 
lease.—Dynapar Corp., 5150 Church 
St., Skokie, Ill. 

Circle 444 on inquiry card. 


TACHOSCOPE. New 4-page Bulletin 
describes re-designed line of precision 
portable chronometric Tachometers 
and Tachoscopes.—O. Zernickow Co., 
15 Park Row, New York 38, N. 


Circle 445 on inquiry card. 


MOTOR SPEED CONTROLLER. Type 
SH-10 motor speed controller is cov- 
ered in new 2-page bulletin. Bohn 
blowers are described in another new 
2-page bulletin; maker’s recycling 
timer, Model BR, is detailed in 2-page 
bulletin, —Minarik Electric Co., 224 
\. 3rd St., Los Angeles 13, Calif. 
Circle 446 on inquiry card. 





VIBRATION PROTECTOR, “Vibra- 
switch,” a device that protects rotat- 
ing and reciprocating machinery by 
anticipating malfunctions, is described 
in new 4-page Bulletin 600-1.—Field- 
en Instrument Div., Robertshaw-Ful- 
ton Controls Co., 2920 N. 4th St., 
Phila. 33, Pa. 
Circle 447 on inquiry card 


OPTICAL 
MICROSCOPES, Maker’s new Series R 


research microscopes, including acces- 
sories and price list, are covered in 
new 20-page Booklet D-1057.—Bausch 
& Lomb Optical Co., Rochester 2, 
N. Y. 


Circle 448 on inquiry card 
OPTICAL TOOLING EQUIPMENT. New 


20-page catalog lists company’s line 
of optical tooling equipment.—Keuf- 
fel & Esser Co., Hoboken, N. J. 

Circle 449 on inquiry card 


WATER, AIR, STEAM 
CHLORINATION. New 2-page reprint 


article, “How to Calculate Chlorine 
Cost,” compares cost of different 
forms of chlorine additives.— Wallace 
& Tiernan Inc., 25 Main St., Belle- 
ville 9, N. J. 

Circle 450 on inquiry card 


AIR POLLUTION PHOTOMETER, De- 
scription of portable optical and elec- 
tronic system for recording and con- 
trolling dust and smoke concentra- 
tions is presented in new 8-page Bul- 
letin JM-1000-C.—Phoenix Precision 
Instrument Co., 3803-05 N. 5th St., 
Phila. 40, Pa. 
Circle 451 on inquiry card 


AIR COMPRESSOR, New 8-page bro- 
chure describes features of maker’s 
new two stage, air compressor, ‘“Chan- 
nel-Flo.”—Ingersoll-Rand, 11 Broad- 
way, New York 4, N. Y. 

Circle 452 on inquiry card. 


WATER TREATING. Selection of proc- 
esses for medium-pressure boilers is 
the subject of new 7-page Reprint 
111, Index 2.18.—Cochrane Corp., 
17th St. below Allegheny Ave., Phila. 
32, Pa. 

Circle 453 on inquiry card 


DRAFT CONTROLLER, Controller with 
adjustable proportional band is de- 
scribed in new 4-page Leaflet CFE- 
28-15-1256.—Cleveland Fuel Equip- 
ment Co., 1111 Brookpark Rd., Cleve- 
land 9, O. 

Circle 454 on inquiry card 


ANALYTICAL, 
LABORATORY 


SPECIFIC GRAVITY. New 4-page Bul- 
letin S4 gives data on company’s Se- 
ries 27 Densimeter for correcting 
volumetric data to gravimetric read- 
out.—Potter Aeronautical Corp., U.S. 
Route #22, Union City, N. J 

Circle 455 on inquiry card. 


LABORATORY EQUIPMENT, Two new 
4-page bulletins describe (1) Con- 
trolled humidity units and acces- 
sories (Bulletin 5525-A); and (2) 
“Magni Whirl” baths, featuring built- 





-eimp act 


The machine that makes the Izod (cantilever beam) or 
Charpy (simple beam) test on each of three capacity ranges. 
Separate hammer for each test in each capacity range 

(6 hammers in all). Hammers are interchangeable. Individual 
calibration of each hammer assures accuracy. Each hammer 

is one welded unit striking bit— a permanently-integral part. 
Possibility of variable errors due to \ 
energy absorption by screwed-on 
weights and detachable bits is 
eliminated. Attachment of hammers is 
at point of suspension minimizing 

any effect of looseness. 


FEATURES: 

@ Three energy scales: 
0—30 foot-pounds by .2 ft.-Ib. 
0—10 foot-pounds by .1 ft.-Ib. 
0— 2 foot-pounds by .01 ft.-Ib. 
Combined Izod and Charpy 
Massive open frame construction 
Individually calibrated hammers— 
no separate weights 
Long, open linear energy scales 
Conforms to federal specification 
LP 406a...and ASTM St. D 256 


Write today for complete technical data on this Impact Tester and please keep 
in mind that TMI offers many other fine instruments for your testing needs. 








e 
ml TESTING MACHINES INC. 


125 West 64th Street e New York 23, New York ¢ Manufacturers and Distributors for over 30 years. 


For more information circle 161 on inquiry card. 


We’re looking for a man who can wear a new title... 


Numerical Control Engineer 


He may be you—a seasoned electro-mechanical engi- 
neer who is strong on hydro-electric servo theory, 
transistor electronics, and digital techniques. He will 
join a select group that is working on advanced and 
imaginative numerical control projects—such as 
AUTONETICS’ Numill. This all-transistor, tape- 
directed control system for machine tools turns out 
complex tools and prototypes 3 to 20 times faster 
than standard methods. If you are qualified, you owe 
it to your career to inquire about a position in 
numerical control engineering at AUTONETICS. 
Write: Mr. A. N. Benning, Dept. 358 IA-61, 9150 
E. Imperial Highway, Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, IN 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
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isn’t the only way 


to cut your Spring costs! 


To concentrate on whittling pennies from a quotation sometimes may 
bea money-saving effort. But when it comes to buying springs it can 
be a costly practice, too. 
A quoted price means little if basic cost factors haven’t been fully 
explored. For instance: 

Is the spring designed most efficiently for the job, in its 

simple form, without unnecessary multiple operations? 

Have exact and complete specifications been 

available as a quotation basis? 

Were delivery requirements and production schedules 

taken into account? 

Were production-line and assembly details considered 

from the point of spring packing and shop handling? 

Was the design and production experience of the spring 

supplier used to save time, costs and headaches? 
If all the above basic factors weren’t considered in reducing spring 
costs to a minimum — you can’t save money even with a sharp pencil. 
Lewis offers you these services ... and to help you solve a new product 
problem, will prepare machine-made samples for you, working closely 
with your design, engineering and production staff. 


LEWIS SPRING & MANUFACTURING COMPANY 
2648 W. North Avenue, Chicago 47, Illinois 


Pe 801.9 2:06 


” 
. J 


@ 


The finest light springs and wiretorms of every type and material 


For more information circle 162 on inquiry card. 
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in automatic stirring and circulation. 
(Bulletin 5515-A).—Boder Scientific 
Co., 810-814 Penn Ave., Pittsburgh 
Ze, a 

Circle 456 on inquiry card. 


OVENS AND INCUBATORS. New 8- 
page Bulletin 376-C describes Thelco 
line of ovens and incubators for lab- 
oratory use.—Burrell Corp., 2223 5th 
Ave., Pittsburgh 19, Pa. 


Circle 457 on inquicy card. 


LABORATORY EQUIPMENT, Loose- 
leaf binder contains information on 
maker’s products for spectrometry, 
counting, health, reactors, counters, 
ete. Includes price List 22.—Radia- 
tion Counter Labs., Inc., 5121 W. 
Grove St., Nucleonic Park, Skokie, 


Circle 458 on inquiry card. 


LABORATORY EQUIPMENT, New 16- 
page booklet, “What’s New for the 
Laboratory,” provides information on 
new products distributed by company. 
Scientific Glass Apparatus Co., Inc., 
Bloomfield, N. J. 
Circle 459 on inquiry card. 


GAS CHROMATOGRAPH. New 4-page 
Bulletin 802 describes maker’s Model 
220 industrial gas chromatograph. 
Beckman Instruments, Inc., Process 
Instruments Dept., 2500 Fullerton 
Rd., Fullerton, Calif. 

Circle 460 on inquiry card. 


VISCOSITY CUP, New 4-page “News- 
letter” Vol. 4 No. 20 describes the 
Gardner No. 4 Ford type viscosity 
cup and accessories for paints, var- 
nishes, lacquers, oils and other light- 
bodied materials.—Gardner Lab., Inc., 
Bethesda 14, Md. 


Circle 461 on inquiry card. 


SPECTROCHEMICAL ANALYSIS. Spec- 
ifications of imported are and spark 
units and accessories for spectrochem- 
ical analysis are covered in new 23- 
page Brochure CH 402.—Jarrell-Ash 
Co., 26 Farwell St., Newtonville 60, 
Mass. 
Circle 462 on inquiry card. 


DIFFERENTIAL REFRACTOMETERS. 
Analysis and control of organic and 
inorganic liquids or gases by meas- 
uring refractive index changes are re- 
viewed in 8-page Bulletin R1000.— 
Phoenix Precision Instrument Co., 
3803-05 N. 5th St., Phila. 40, Pa. 
Circle 463 on inquiry card. 


X-RAY GONIOMETER. Imported in- 
strument for checking plane align- 
ment of cut quartz and other crystals, 
is described in new 12-page Brochure 
CH 381/2.—Jarrell-Ash Co., Newton- 
ville, Mass. 

Circle 464 on inquiry card. 


PULSE ANALYZER. Maker’s Model 
201, for nuclear research, reactors sys- 
tems, chemistry, metallurgy, medicine, 
etc. is described in new 4-page bul- 
letin.—Beva Laboratory, 1640 N. 
Olden Ave. Ext., Trenton, N. J. 

Circle 465 on inquiry card. 








SQUARE 0 ALLEN BRADLEY 


NUCLEONICS 
RADIATION MONITOR, “Nucliguard,” HARDNESS TESTING 


a combination area, Dag soe and 
equipment monitor for detecting 
changes in the ly sono Pret A SCLEROSCOPE 
described in new 2-page Bulletin N- 
57.—Nuclear Measurements Corp., FOR TESTING 
2460 N. Arlington Ave., Indianapolis THE HARDNESS 
Slag OF METALS. 

ities HOTS PIONEER AMER 
SURVEY METERS. Maker’s Models N 
GS-3 and GS-3L; Model GS-3W; ICAN HARDNESS 
Models GS-3 and GS-3L; Model SS-2, STANDARD. 
for detecting radioactivity are covered 
in new 4-page Bulletin GS-57— Nu- OVER 40,000 
clear Measurements Corp., 2460 N. IN USE. 
Arlington Ave., Indianapolis 18, Ind. NORTH 


Circle 467 on inquiry card. 
ape a oe DUROMETER | ELECTRIC 
RADIATION PROTECTION. New 4- LECTRIC 
page bulletin (A.LA.F:le37-E) de- FOR TESTING | . 
scribes radiation protection material THE HARDNESS || 
for X-ray and radioisotope applica- 
tions.—Ameray Corp., Route 46, Ken- OF RUBBER & 


vil, N. J. RUBBER-LIKE 
Circle 468 on inquiry card. MATERIALS 


COMPUTING, DATA (ASTM D676) | | for our 
HANDLING | latest 


| e 

AUTOMATIC WAVE ANALYZER. <4 ENT bulletin 
rect reduction of analog data by mak- 
er’s Analyzer is the subject of new SHORE INSTRUM ‘ 
4-page Bulletin 9001.—Davies Labs. N 
Div., Minneapolis-Honeywell Reg. Co., & MFG. co., INC. Kev! MINT ATURE AIRCRAFT 
Davies Labs. Div., 10721 Hanna St., 90-35 VAN WYCK EXP. lJ Z WWW 
Beltsville, Md. niversal RELAY CORP. 

Circle 469 on inquiry card. JAMAICA 35, N. ¥e Formerly Universal General Corp 
a WHITE ST. NEW YORK 13.N. ¥. * WAlker 5-9642 J 


JW er 














SERVOMULTIPLIERS, A discussion of = ‘TT a 
servomultiplier performance is fea- Bsa Nee eect 
tured in first issue of 10-page com- : ETT 
pany journal, “Berkeley Engineer- 
ing.”—Beckman/Berkeley Div., 2200 
Wright Ave., Richmond, Calif. 

Circle 470 on inquiry card. 


ANALOG COMPUTER. Maker’s new 
“Ease”-1132, is the subject of new 4- 
page bulletin.—Beckman/ Berkeley 
Div., 2200 Wright Ave., Richmond, 
Calif. 

e 471 on inquiry card 


DIGITAL COMPUTER. Maker’s “Tran- a - - 2am in small space 


sac §S-2000,” using transistors and 
printed wiring, is described in new 
10-page booklet.—Philco Corp., Gov- 
ernment & Industrial Div., 4700 Wis- a 
a hitek "0 hile De <i @ 
sahic — o pa ws ry sie ‘ 8 Completely tested 

. -_ @ Proven reliable 
NUMERIC DISPLAYS, Maker’s “In- : é + Mounting furnished to 
Line” units, which feature enlarged os meet your requirements. 
numbers and/or characters in a single , Ve e Hundreds of other designs 
plane are described in new 2-page “ ° ame @6€=—ss«s for both AC and DC appli- 
Bulletin ILD-1.—Industrial Electron- cation. 
ic Engineers, 3973 Lankershim Blvd., oN Push i 
N. Hollywood, Calif. . ae ’ \ Z Ibs. pol mm © 20 

Circle 473 on inquiry card : 





DIGITAL RECORDER. Model 560 A 
with analog output for automatic ' 

. * . . ALL SOLENOIDS 3 
data plotting, is discussed in new 4- SHOWN HALF SIZE 
page “Hewlett-Packard Journal,” vol. 
8, no. 7.—Hewlett-Packard Co., 275 
Page Mill Rd., Palo Alto, Calif. 

Circle 474 on inquiry card. 


CARD-PROGRAMMED FUNCTION : mee 

GENERATOR, Model 160 diode fune- | 7. WEST COAST ELECTRICAL MFG. CORP. 
tion generator, featuring automatic 

card programming, is described in 233 W. 116th PLACE ®* Division 123 * LOS ANGELES 61, CALIFORNIA * PLymouth 5-1138 


For more information circle 165 on inquiry card. 
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The trademark on millions of solenoids since 1927 








{Now you can ih 
SUPER-PENCIL IRONS* 


No. 25S 25w. 1/8” tip $6.00 
No. 26S 30w. 3/16” tip $6.00 


—with ° ~~ 
HEXACON | 


INSTRUMENT <3) 8 
SOLDERING IRONS HATCHET IRONS” 


: No. 25H 25w. 1/8” tip $6.50 
—for fast soldering and No. 26H 30w. 3/16" tip $6.50 


long life on constant duty 


Because of new efficient design, these tiny tips 
out-perform irons with larger tips and higher 
wattages. HEXACON offers a new standard 
in soldering iron efficiency for every conceiv- 
able need in the soldering of miniature 

assemblies. gered 

Send for new circular No. 127 giving more No. P-25A 25w. 1/8” tip $6.00 
details and comparative competitive perform- No. P-26 30w. 3/16” tip $6.00 
ance data. ; . 





*Also available in 
higher wattages 


HEXACON ELECTRIC COMPANY 


506 West Clay Ave., Roselie Park, New Jersey 








Precision drilling made easy! 





High Precision Optica Compo- 
NENTS Any Size For bd } hg ° 
Astronomical and Physical The P hillyps &- Hiss 
Research 
e 
Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
- 
Plane Parallel PLATEs 
J 
SCHLIEREN SYSTEMS 
* 
Wind Tunnel Optics 6" Throat 
. 0 to Ye" Capacity 
Lenses & Prisms of Glass 1" Quill travel 
Natural or Synthetic 
CRYSTALS 
e 
Complete Optical and Mechanical 
INSTRUMENTS Sensitive "Feel" 


e 
Made to Specifications Sensitive Speed Control: Foot op- 
ra erated, leaves both hands free. 


High Vacuum Coating High Precision: Spindle true within 
° 0002". Table square .000I" per 
Catalog Upon F :quest inch. Accuracy permanent, cast- 


; ings annealed and ground. 
John Unertl Opucal Co. am 
Phillips & Hiss Company Inc. 
3551-3555 East Street 1145 No. McCadden Place 
Pittsburgh 14, Penna. Hollywood 38, California 
® e 
For more information circle 167 on inquiry card. For more information circle 168 on inquiry card. 
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new 2-page leaflet.—Stephen-Douglas 
Co., Inc., 1650 21 St., Santa Monica, 
Calif. 

Circle 475 on inquiry car 


RECORDERS 


ELECTROLYSIS RECORDER. Mode) 

1VB621, a portable millivoltmeter re- 

corder for electrolysis surveys, is cov- 

ered in new 4-page Bulletin E 1117.— 

The Bristol Co., Waterbury 20, Conn. 
Circle 476 on inquiry card. 


OSCILLOGRAPHS, Maker’s line of 
multi-channel rack mounting oscillo- 
graphs, amplifiers, and related sup- 
plies, are detailed in new 8-page fold- 
er.—Brush Electronics Co., Div. of 
Clevite Corp., 3405 Perkins Ave., 
Cleveland 14, O. 
Circle 477 on inquiry card. 


RECORDERS. New 8-page Catalog 
Section 35 provides information on E- 
A KVA and KVAR recorders; 12- 
page catalog 33-56 covers electrodyna- 
mometer-type wattmeters; 4-page 
Bulletin 357 covers applications in 
welding, sintering furnaces, etc.—The 
Esterline-Angus Co., Inc., P. O. Box 
596, Indianapolis 6, Ind. 
Cir e 478 on nquiry ra. 


CHART PRINTER, New 4-page folder 

illustrates and describes maker’s 

“Identichart” devices for printing 

identifying marks on strip charts.— 

Royson Engineering Co., Hatboro, Pa. 
Circle 479 on inquiry card. 


TAPE RECORDERS. Business and in- 
dustrial applications of tape recorders 
are discussed in new 40-page pocket 
size booklet.——Minnesota Mining and 
Mfg. Co., St. Paul 6, Minn. 

Circle 480 on inquiry card 


TESTING, 
GAGING, 
INSPECTION 


TEST EQUIPMENT, Portable meters 
for servicing television and radio; in- 
dustrial equipment; heating and cool- 
ing equipment; and appliances is de- 
scribed in new 6-page Bulletin 2058. 
—Simpson Electric Co., 5200 W. Kin- 
zie St., Chicago 44, III. 
Circle 481 on inquiry card. 


PENETRANT TESTING. New 16-page 

manual on “Zyglo” and “Zyglo-Pen- 

trex,” discusses fluorescent penetrant 

materials and nondestructive testing 

techniques.—Magnaflux Corp., 7300 

W. Lawrence Ave., Chicago 31, Ill. 
Circle 482 on inquiry card. 


COMPARATORS, New 20-page Circu- 

lar 601 describes “Electrolimit” ex- 

ternal and internal comparators.— 

Pratt & Whitney Co., Inc., Charter 

Oak Blvd., West Hartford 1, Conn. 
Circle 483 on inquiry card. 





HARDNESS TESTING MACHINE, Pro- 
duction Brinell-hardness tests are 
described in new 4-page Bulletin A- 
15.—Gries Industries, Inc., Testing 
Machine Div., New Rochelle, N.Y. 
Circle 484 on inquiry card. 


BENCH-TYPE HYPOT, Testing of plas- 
tics and other insulating materials 
with maker’s Model 4300 is covered 
in 2-page data sheet.—-Associated Re- 
search Inc., 3758 W. Belmont Ave., 
Chicago 18, IIl. 

Circle 485 on inquiry card. 


MARKING DEVICES, Maker’s steel 
stamps, holders, and fixtures for the 
inspection department are covered in 
new 4-page Bulletin SS-120.—M. E. 
Cunningham Co., 1025 Chateau St., 
Pittsburgh 33, Pa. 

Circle 486 on inquiry card 


SOMPARATOR GAGE. Maker’s model 
L,” which works on the back-pres- 
sure circuit principle, is detailed in 
new 4-page bulletin —Freeland Gauge 
Co., 9940 Freeland Ave., Detroit 27, 
Mich. 
Circle 487 on inquiry card. 


ROD DIAMETER GAUGE. New 4-page 
pamphlet describes maker’s infra-ray 
non-contact gauge for hot rod diam- 
eters of wire rod and other hot rolled 
shapes.—Industrial Gauges Corp., 
West Englewood, N. J. 

Circle 488 on inquiry card 


HEIGHT GAGE. New 6-page folder de- 
scribes the Webber Optical Height 
Gage for measuring heights up to 61” 
with accuracies of +.000005” per inch 
of height.—Webber Gage Co., 12900 
Triskett Rd., Cleveland 11, Ohio. 

Circle 489 on inquiry card. 


SURFACE ROUGHNESS. New 2-page 
Bulletin LT 131 describes new “Pro- 
filometer” type LC tracer, for surface 
roughness measurements in holes.— 
Micrometrical Mfg. Co., 345 S. Main 
St., Ann Arbor, Mich. 

Circle 490 on inquiry card 


MEASURING COMPARATOR. New 4- 
page bulletin describes company’s 
measuring comparator Model 100.— 
Paul M. McPherson Precision Instru- 
ments, Acton, Mass. 

Circle 491 on inquiry card 


PIPING, TUBING, FITTINGS 


HOSE FITTINGS. How to attach re- 

usable hose fittings, is the subject of 

2-page Bulletin 4433B1.—Tube & Hose 

Fittings Div., Parker Appliance Co., 

17325 Euclid Ave., Cleveland 12, O. 
Circle 492 on inquiry card. 


TUBE FITTINGS, Brass fittings, drain 
and shut-off cocks, push-pull-control 
components, etc., are covered in new 
48-page Catalog 6073.—The Weather- 
head Co., = Wayne, Ind. 

Circle 493 on inquiry card. 


HOSE AND HOSE ENDS. Information 
on industrial hose, assemblies, swivel 
adapters, etc., is covered in new 40- 
page catalog.—The Weatherhead Co., 
Fort Wayne, Ind. 
Circle 494 on inquiry card. 

PIPE, New 4-page folder provides 
data on maker’s seamless and welded 








High level precision in a 
Bourdon Tube Pressure Gauge can be 
achieved only by scientific design of tube section and scrupulous 


selection of material. 

The Bourdon Tube is a hollow, curved beam acted upon 
internally by fluid pressure in widely varying degree and af- 
fected, in some applications, by broad temperature ranges. Uni- 
form distribution of displacement throughout the gauge range 
and precise control of induced stress requires individual analysis 
of each gauge application. 

Using data and formulas developed by their own labo- 
ratory, Heise engineers specify a length-width ratio, wall thick- 
ness and all information for maximum performance in each ap- 
plication of their gauges. 


Pressure Ranges 15 to 20,000 P.S.I. Dial Sizes 82-12-16” 
Prices from $151.60 DELIVERY WITHIN 30 DAYS 


HEISE BOURDON TUBE COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 











more information circle 169 on inquiry card. 
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Electre- Pulse presents... 


the 


DUAL TRACE GENERATOR 


¢ Waveform Property Comparison 
® Timing Relationship Study 
© Circuit Characteristic Determination 


@ MODEL 6008 


The Model 600B provides an 
economical means of observ- 
ing and comparing two time- 
related signals. The chopper 
technique minimizes band- 
pass limitations, making this 
unit particularly useful for 
pulse waveform studies. 


Write for Complete Data: our Bulletin 600B/IA 


Representatives in Major Cities 


= ERE Electro Palse, Tue 


oe TEALE ST., CULVER CH, CALIF. « 


e information 


Phone: EXmont 8-6764 or TExas 0-8006 


NEW LITERATURE 

















MACHINE-DIVIDED SCALES 
Made with latest 
SIP Swiss Automatic Dividing Machines 


oe ae ee 
ae vo 


6 ? 


selecedecstocedongtag 


LINEAR 


Accuracy to +5 microns(0.0002” ) 


Any scale pattern—Any line width— 
Any material 


CIRCULAR 


Accuracy to +5 seconds 


FINE MACHINE ENGRAVING 
Scales, Dials, Drums, Rods, Panels 


ACCURATELY ETCHED RETICLES 


Made to any specified pattern 
and dimensions 





PROMPT DELIVERY 


on large or small quantities. 





L. C. RENICK CO. 
3820 So. 59th Court, Cicero 50, Illinois 











For more information circle 171 on inquiry card. 
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SAPPHIRE 
JEWELS... 


for 
BEARINGS 
THREAD GUIDES 
DIES 
GAGES 
WEAR PARTS 
STYLII 


JOHN WORLEY JEWELCo. 


No. Falmouth, Massachusetts 














rmation ci 


rcle 172 on inquiry card. 


pipe in carbon, alloy and _ stainless 
steel—The Babcock & Wilcox Co., 
Tubular Products Div., 
Pa. 


Beaver Falls, 
Circle 495 on inquiry card. 


TUBING. New 12-page bulletin, TDC 
185, gives data on maker’s seamless 
titanium pipe and tubing.—The Bab- 
cock & Wilcox Co., Tubular Products 
Div., Beaver Falls, Pa. 

Circle 496 on inquiry card. 


QUICK-DISCONNECT COUPLING. 
Maker’s new “HK” coupling suitable 
for fuming acids, alkali, solvents, high 
pressure steam, etc., is described in 
new 2-page Bulletin 270.—Snap-tite, 
Inc., Union City, Penna. 

Circle 497 on inquiry card. 


PIPE MARKERS. New 8-page Catalog 
2157 describes printed self-adhesive 
vinyl plastic pipe, cable and wire 
markers.—Printed Cellophane Tape 
Co., 521 North LaBrea, Los Angeles 
36, Calif. 

Circle 498 on inquiry card. 


CHEMICAL FAUCET, New 2-page leaf- 
let describes maker’s stainless steel 
faucet for dispensing flammable and 
corrosive fluids.—-Economy Faucet 
Co., 12 New York Ave., Newark 1, 
IN. oO: 

Circle 499 on inquiry card. 


ELECTRICAL, ELEC- 
TRONIC INSTRUMENTS 


TUBE TESTER. New 8-page booklet 
describes maker’s tube testing ma- 
chine model 123A.—The Hickok Elec- 
trical Instr. Co., 10514 Dupont Ave., 
Cleveland 8, O. 

Circle 500 on inquiry card. 


TUBE TESTER. Maker’s new model 
123A automatic, cardmatic tube test- 
ing machine, is the subject of new 
7-page bulletin—The Hickok Elec- 
trical Instr. Co., 10514 Dupont Ave., 
Cleveland 8, O. 

Circle 501 on inquiry card. 


TEST INSTRUMENTS. New 8-page 
catalog lists telemetering test instru- 
ments, wave form and spectrum ana- 
lyzers, etc—Panoramic Radio Prod- 
ucts, Inc., 10 South Second Ave., 
Mount Vernon, N. Y. 

le 502 on inquiry card. 


TRANSISTOR TESTER. New 2-page 

bulletin describes maker’s model TT- 

2, a tester for basic characteristics of 

transistors.—Kit-Tronics, 2315 Hen- 

dola Dr. NE, Albuquerque, N.M. 
Circle 503 on inquiry card. 


SIGNAL DELAY GENERATOR. Maker’s 
Model 100A, a single channel, single 
output signal delay generator is the 
subject of new 2-page bulletin.—Data- 
sean, Inc., 48 Notch Rd., Little Falls, 
N. J. 

Circle 504 on inquiry card. 


METAL DETECTOR, Claimed to pene- 
trate seven feet through sand, silt, 
mud, and any type of non-metallic 
medium, underwater metal detector is 
described in new 22-page Booklet 
3547.—Gardner Electronics Co., Phoe- 
nix, Ariz. 
Circle 505 on inquiry card. 





POSITIONING INDICATOR, “Torsyna- 
tor,” a positioning indicator and re- 
mote positioning power drive, is dis- 
cussed in new 4-page data sheets.— 
Air Marine Motors, Inc., Amityville, 
N. Y 


Circle 506 on inquiry card. 


VOLTMETERS, Maker’s Models 101 

and 101-50, with accuracies of 

0.28% are described in new 2-page 

bulletin—Beckman/Shasta Div., Box 

296, Station A, Richmond, Calif. 
Circle 507 on inquiry card. 


SIGNAL GENERATOR, Maker’s “Rada- 
Pulser Sr.,” pulse carrier and video 
pulse generator is the subject of new 
2-page leaflet—Kay Electric Co., 16 
Maple Ave., Pine Brook, N. J. 

Circle 508 on inquiry card. 


TRANSISTORIZED INSTRUMENTS. 
“Audiolator,” a beat frequency audio 
oscillator; “‘Minilator,” a multi-crys- 
tal-controlled oscillator; “Transifier,” 
a small, plug-in, wide-band video am- 
plifier; “Transiprobe,” a low capacity 
RF probe; “Transiply,’ a _ tubeless 
miniature power supply; and “Trans- 
volter,” a portable broad-band audio- 
video voltmeter, are covered in new 
4-page Bulletin 9035.—Kay Electric 
Co., 14 Maple Ave., Pine Brook, N.J. 
Circle 509 on inquiry card. 


PANEL METERS. New 2-page Data 
Sheet 268 describes new 1-1/2” flush- 
mounting panel meter for use on 
edge-lighted panels.—International 
Instruments Inc., P. O. Box 2954, 
New Haven 15, Conn. 

Circle 510 on inquiry 


METERS, Small Panel Meters featur- 
ing 250° are angle and scale lengths 
up to 2% times the length of conven- 
tional meters, are described in new 
6-page Meter Form 250.—The Hickok 
Electrical Instrument Co., 10514 Du- 
pont Ave., Cleveland 8, O. 
Circle 511 on inquiry card. 


OSCILLOSCOPES, Maker’s multi-chan- 
nel oscilloscopes, cathode ray tubes, 
d-c amplifiers, and strain analyzers, 
are discussed in new 26-page booklet, 
“Oscillography.’ L_ Shstronte Tube 
Corp., 1200 E. Mermaid Lane, Phila. 
18, Pa. 
Circle 512 on inquiry card. 


TIME-RATE INDICATOR, New 4-page 
Bulletin 501 provides information on 
Model 501 digital type frequency me- 
ter, also useable for measuring period, 
time interval, total and ratio.—Lab- 
oratory for Electronics, Inc., 75 Pitts 
St., Boston 14, Mass. 


Circle 513 on inquiry card. 


TRANSISTORS, TUBES 
TRANSISTORS, New 3-page Bulletin 


L-S 710 describes maker’s p-n-p 
grown-diffused germanium transistor. 
—Texas Instruments Inc., 6000 Lem- 
mon Ave., Dallas 9, Texas. 

Circle 514 on inquiry card. 


RECTIFIERS. Models 6894 and 6895 
half-wave, mercury-vapor rectifier 
tubes of the hot-cathode type, for 
high-voltage rectifier circuits and in- 
dustrial equipment, are the subject of 








NEW ALL ELECTRONIC bigitizer 


Provides FAST, Accurate Readings 
at LOW COST 


FRANKLIN MODEL 310 A DIGITIZER 
IDEAL FOR PRECISION VOLTAGE MEASURING 
IN LABORATORY OR ON PRODUCTION LINE 


This ALL Electronic digitizer has been developed as a multipurpose 
instrument which can be used as an analog to digital converter, 
voltmeter, or data reduction element. Measuring voltages from 
000.0-120.0 volts it provides accuracy of 0.1% of full scale and 
speed of 60 readings per second, automatically or on command . . . 
heretofore unobtainable at this low cost. Coded outputs of each 
significant figure in the visual readout provide a signal source to 
operate matrices, printers, punches, or categorizing equipment. 


FOR REDUCING DATA FROM FOR MEASURING 


@ Slide Wires ®@ Strain 
@ Thermocouples @ Pressure 
@ Strain Gauges @ Temperature 


@ Other Transducers @ Voltages 
@ Motion 


NEW Franklin HIGH-ACCURACY DC 
wa AMPLIFIERS 


Model 317 DC Amplifiers 


(Available with remote gain switching) 
Franklin’s line of Model 317 DC Amplifiers is especially 
designed to convert very low voltages (microvolt ranges) 
to levels useable by the Model 310 A Digitizer. Standard 
gainaccuracy is 0.05%. Power supplied from Model 310A. 


( Franklin Electronics, Ine. 


BRIDGEPORT, PA. 


ElecDrontc E Nuclear Develoepmentl 
E& Mauufactitung 


For more information circle 173 on inquiry card. 
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@ A young man looks for high ten- 
sile strength, corrosion-resistance and 
close tolerances ... especially if he is 
a design engineer who plans to incor- 
porate the spring in his own machinery. 


@ When you require springs, con- 
sult the spring engineers at John 
Chatillon and Sons. They have over 
120 years of experience in designing 
and manufacturing all types of springs 
and they can solve all your spring 
problems. 

Send specifications and blueprints to 
Department D-1. 


JOHN CHATILLON & SONS 


86 CLIFF STREET, NEW YORK, N. Y. 


Manufacturers of Precision Springs and 
Force Measuring Instruments Since 1835. 


For more information circle 194 on inaquir 


BALZERS Thin Film Optica 


From the Principality of Leichtenstein Swiss Customs Area 

















Front Surface Mirrors, Cold Mirrors, Achromatic Beam Splitters, 
Dichroic Beam Splitters, Monochromatic Interference Filters, 
ARCADIA J Wedge Interference Filters, Heat-Reflecting Interference Filters, 
1 ‘ ‘ . ; : 
= Cut-Off Filters, Anti-Reflection Coatings, Heat Protective Coat- 
iT ings and many other thin layers. 


anew FRODert M. Lynn somense aurey 0 


““ROLYN’’ LOS ANGELES 
PHONE: DOUGLAS 7-2300 (ROLYN COMPANY) -- ESTABLISHED 1923 ARCADIA, CALIFORNIA 


OPTICAL — GLASS — PHOTO 
319 North Santa Anita Ave. * Arcadia, California 








————————-- Balzers means research in high vacuum process 


For more information circle 175 on inquiry card 


TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 





TANK MAY BE BURIED, Also gauges for: 
ELEVATED, OPEN, Barometric Pressure (Mercury Column) 
CLOSED, VENTED OR Absolute Pressure (Mercury Column) 


Pressure and Vacuum 
UNDER PRESSURE OR Differential Pressure 


VACUUM Inclined Manometers for draft, 
SEND FOR BULLETINS pressure or differential pressure. 


UEHLING INSTRUMENT CO. #27ce20n 4.5" 


For more information circle 176 on inquiry card. 
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10-page Data Sheet 6894, 6895.— 
Tube Div., Radio Corp. of America, 
Harrison, N.J. 

Circle 515 on inquiry card. 


SWITCHES, 

——~ J] ReLays 

ELECTROMAGNETIC CONTROLS, New 
170-page Catalog 57-S contains infor- 
mation on maker’s electromagnetic 
control equipment. Sections of the cat- 
alog are also available separately: 
Catalog 57-S1—58 pages—transfer 
switches; Catalog 57-S2—80 pages— 
remote control switches; Catalog 57- 
S8—32 pages—magnetically held con- 
tactors; Catalog 57-S4—44 pages— 
relays; Catalog 57-S5—16 pages— 
a-c and d-e solenoids; Catalog 57-S6 
—16 pages—plant controls.—Auto- 
matie Switch Co., Florham Park, N.J. 

Circle 516 on inquiry card. 


PROXIMITY SWITCH, Magnetic prox- 
imity switch for applications where 
it is desirable to detect ferrous ob- 
jects without requiring physical con- 
tact, is described in 2-page Data 
Sheet 119.—Micro Switch, Div. of 
Minneapolis-Honeywell Reg. Co., Free- 
port, Ill. 
C e 517 on inquiry card 


D-C RELAYS. Two new 4-page bulle- 
tins are available: Bulletin F-3961-7 
describes operation of maker’s ‘“Mi- 
cropositioner”, polarized d-c relay; 
Bulletin F-7279 outlines control ap- 
plications.—Aircraft Controls Div., 
Barber-Colman Co., Rockford, Ill. 
Circle 518 on inquiry card. 


MERCURY SWITCHES. New 2-page 
release 856 provides data on maker’s 
stock switches.—Hamlin, Inc., 1316 
Sherman Ave., Evanston, IIl. 

Circle 519 on inquiry card. 


CIRCUIT BREAKERS, Featuring new 
stored energy closing mechanism 
Magne-blast circuit breakers are de- 
scribed in 6-page Bulletin GED-3337. 
—General Electric Co., Schenectady 
5, Nut. 

Circle 520 on inquiry card. 


MULTICONTACT RELAYS. Maker’s 
type 4, enclosed relays; type 9 min- 
iaturized telephone type relays; type 
8 telephone type relay, are the sub- 
jects of three new 4-page bulletins. 
—Phillips Control Corp., 59 W. Wash- 
ington St., Joliet, Ill. 


Circle 521 on inquiry card. 


| | POWER 
ba SUPPLIES 


POWER SUPPLIES, Types 9001, 9102, 
and 9202, laboratory power supplies 
are covered in new, 4-page brochure. 
—Burroughs Corp., Electronic Instru- 
ments Div., 1209 Vine St., Phila. 7, 
ra. 





Circle 522 on inquiry card. 





POWER SUPPLIES, Thyatron d-c pow- 
er supplies are presented in new 2- 
page Bulletin DC T-157.—Dynamic 
Controls Co., 1955 Massachusetts Ave., 
Cambridge 40, Mass. 

Ci.cle §23 on inquiry card. 


POWER SUPPLIES, ‘Com-Pak” units 

in voltage ranges of 0-200, 125-525, 

325-525 VDC, are described in new 

4-page release, Supplement 1, Cata- 

log 57.—Lambda Electronics Corp., 

11-11—131 St., College Point 5+), N.Y. 
Circle 524 on inquiry card, 


TUBELESS POWER SUPPLIES, Data 
sheets on transistorized de to de pow- 
er converters; high-voltage de to dec, 
multi-voltage output transistorized, 
de to ac, miniature ac to de, and tran- 
sistor power supplies, are contained in 
11-sheet portfolio—UAC Electronics, 
50 Bond St., Westbury, L.I., N.Y. 
Circle $25 on inquiry card. 


POWER SUPPLY. New 2-page bulle- 
tin presents maker’s “Unireg’” Model 
U32-10 d-c power supply.—Universal 
Electronics Co., 1720 22 St., Santa 
Monica, Calif, 

Circle 526 on 


MAGNETICS 
MAGNETIC LAMINATIONS, A discus- 


sion of basic design factors, effects of 
a-c permeability of high-nickle-alloy 
composition, lamination shape and 
thickness, etc., are covered in 8-page 
Reprint, “Applying High Permeabil- 
ity Laminations.”—Magnetics, Inc., 
Sales Engineering Dept., Box 391, 
Butler, Pa. 
Circle 527 on inquiry card 


PERMANENT MAGNETS, New 12-page 
brochure describes the three vital 
functions of General Electric’s mag- 
netic engineering laboratory.—Gen- 
eral Electric Co., Metallurgical Pro- 
ducts Dept., Edmore, Mich. 

Circle 528 on inquiry card. 


MAGNETIC CLUTCHES, Maker’s mag- 
netic clutches and brakes are reviewed 
in new 6-page Bulletin M-101.—Fa- 
wick Airflex Div., Fawick Corp., 9919 
Clinton Rd., Cleveland 11, O. 

Circle 529 on inquiry card 


MAGNETIC CLUTCHES, New 8-page 
brochure reviews company’s offerings 
of magnetic brakes, clutches, clutch- 
couplings, clutch-brakes and clutch- 
brake couplings.—Warner Electric 
Brake & Clutch Co., Beloit, Wis. 

Circle 530 on inquiry card. 


po RESISTORS 


RESISTORS. New 36-page Bulletin 
GEA-6592 covers maker’s full line of 
vitreous enameled stock resistors.— 
General Electric, Industry Control 
Dept., Roanoke, Va. 

Circle 531 on inquiry card. 


ELECTRONIC PARTS. New 4-page 
bulletin gives data on resistors, po- 
tentiometers, rheostats, switches, ete. 
distributed by company.—Reliance 
Merchandizing Co., 2223 Arch St., 
Phila. 3, Pa. 

Circle 532 on inquiry 


Diiautond MeO er 


(WIRED TELEVISION) 


Wt NUCLEAR REACTOR 
STUDIES 


at Battelle Memorial Institute 




















Arrows indicate remotely controlled “Utilivue” Cameras 
that SEE experimental nuclear reactor cores. 


“UtiliVue” pedestal enables camera to 
be rotated 320° and tilted 90° by remote 
control from console. Zoom lens (also 


a : .__ controlled from console) brings objects 
“UtiliVue” Monitor is built into control console in into focus at widely ‘anien Gelinas 


separate control room where experimental nuclear — from camera. 
reactor cores can be WATCHED in perfect safety. 


The “UtiliVue” is invaluable whenever there is the need for 
actually SEEING what is happening where it is impossible or 
impractical for the human eye to watch directly. There are 
installations of Diamond Industrial TV that have been in con- 
tinuous operation since 1946. For further information, get in 
touch with your Graybar Distributor or use the coupon below. 


7406 

I DD eee eel | 
; DIAMOND POWER SPECIALTY CORP. 
1 ‘‘FIRST IN INDUSTRIAL TELEVISION” 
1 ELECTRONICS DEPT., P.O. BOX 57T 
| LANCASTER, OHIO 
! Please send me without obligation a copy of new bulletin 
~ showing how Diamond Industrial (Wired) Television will help 

me reduce costs, improve quality, increase sales and aid safety. 


Name 





Title 





Company. 
Address 








mation circle 177 on inquiry card. 
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SEARCHLITE 
SECTION 


CLASSIFIED ADVERTISING, EMPLOY- 
MENT AND BUSINESS OPPORTUNITIES 


Address box replies to Instruments Publishing 
Co., 845 Ridge Ave., Pittsburgh 12, Pa. 





WHAT'S AN 


=> 


(See bottom of column) 











Business Opportunities 


Louis Newmark Ltd., a well known British 
firm of precision Engineers and instru- 
ment makers (London Area) are desirous 
of entering into a license agreement, or 
purchasing outright, patents relating to 
electrical and/or mechanical devices of a 
Precision Instrument character or of a 
consumer goods nature. 

Adequate capital and production facilities 
are available to develop, produce, and 
market suitable devices. Communications 
should be addressed to Louis Newmark 
Ltd., Purley Way, Croydon, Surrey, Eng- 
land and marked for the attention of 
Major S. F. M. Neill. 


Contractors 
Automatic Control Engineering 
40, Avenue de Verdun 
CROISSY-SUR-SEINE FRANCE 








re information circle 181 on inquiry card. 





Design and development engineer, graduate 
electrical, with knowledge of modern servo 
mechanisms, instrument-minded. Should 
have studied electronics and have had at 
least five years practical design experience 
in servo mechanisms and related compo- 
nents. Established firm located in South- 
ern New England, manufacturing electrical 
instrument specialties for 25 years. Pension 
plan and fringe benefits. Salary open. Sub- 
mit resume and salary expected. Box 346. 




















INDUSTRIAL 
OPTICS 


GLASS @ MILITARY 
QUARTZ ZG > LENS 
re es (( ) aa 
e 
CERAMICS s y © COATING 


— @ RETICLES 


OPTICS FOR ELECTRO- 
MECHANICAL DEVICES 


Inquiries Invited 








MERCURY 
Triple Distilled C. P. 
Furnished in Handy Plastic Bottles. 


Substantial Allowances 
for Contaminated Mercury 


Ask for low delivered prices 
THE METAL-IUM CO., P. O. Box 448 
BOSTON 17, Massachusetts 





ELECTRICAL ENGINEERS 


Challenging positions open 
for high caliber Electrical 
Engineers to work in inter- 
esting research and devel- 
opment programs in instru- 
mentation and circuitry. 
We offer an opportunity to 
do non-routine research 
with some of the leading 
engineers in the field. This 
is an opportunity to be cre- 
ative and experience satis- 
faction of accomplishment 
and contribution. Excel- 
lent employee benefits, 
good salary, and working 
conditions. Please send re- 
sume to: 


E. P. Bloch 


ARMOUR RESEARCH FOUNDATION 
of 
Illinois Institute of Technology 
10 West 35th Street 
Chicago, Illinois 

















INTERNATIONAL OPTICAL CO, Inc 
45 Urban Ave Westbury, L.1., N. Y. 
EDgewood 3-2232 





for HOUSINGS, 
SHIELDS, and 
INSTRUMENT 
PACKAGING 


Use round, seamless Ellisco” cans 
adapted to your specs. Save high 


tool costs. Cans may be pierced, Q 
~~ 2 


lanced, perforated for fastening, ven- 


tilation, access plugs, terminal leads. 
to cans. 
® Illustrations show standard can T.J 


ie 





Parts may be welded or soldered “ 
adaptations: (1) ordnance igniter can 
(2) TV remote volume control (3) ion- 


ization chamber (4) part of radio- 
logical survey instrument. 


GEORGE D. ELLIS & SONS, INC. Lo 
Dept. 1A-2 BAldwin 3-3405 
4034 N. American Street, Philadelphia 40, Pa. 


nformation circle 180 on inquiry card. 
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rcle 182 on inquiry 


ABVOLT means one one-hundred- 
millionth of a volt. It’s the electro- 
magnetic unit of potential. 


Incidentally, ASCOP means one 
important thing: 
OPPORTUNITY for elec- 
tronic engineers with 
something to offer. 
Contact our technical 
personnel manager 
about some unusual 
offerings. 
ELECTRONIC ENGINEERS 
Skilled In 
Data Acquisition 
Data Handling 
RF Techniques 
Circuit Design 
Transistor Applications 
Technical Writing 


“ASCOP 


APPLIED SCIENCE CORP. 
OF PRINCETON 


24 Wallace Rd.. Princeton, N. J. 
Phone PLainsboro 3-441 
Dept. C, 1555! Cabrito Road 
Van Nuys, Calif. State 2-7030 


SLAUGHTER COMPANY 


MANUFACTURERS OF TEST EQUIPMENT 
HIGH VOLTAGE INSULATION TESTERS 
POWER SUPPLIES STROBOSCOPES 

SPECIAL TEST EQUIPMENT FOR 
ENGINEERING AND PRODUCTION 


PIQUA 8, OHIO 


e information circle 183 on inquiry 











The Automatic Factory 
—A Critical Examination 


by Stephen A. June 
John D. Bardis 
Lee H. Lurio 
Leonard S. Polaner 
Oystein Sagedahl 
Herbert A. Sklenar 
Bernard K. Yenkin 


. . a down-to-earth answer to 
. . what is, and what can we ex- 
pect from the Automatic Factory?” 


oth; 88 pages + viii; 5! x 84"; subject 
ndex; illustrations. 


$1.50 postpaid 


Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 


Enclosed is $ serereeee COPIES 
of THE AUTOMATIC FACTORY A 
CRITICAL EXAMINATION at $1.50 
each, postpaid. 











WIRE WOUND RESISTORS. New 4- 
page Bulletin D-1b contains data on 
types, winding technique, winding 
forms, terminals, characteristics, etc. 
of precision wire wound resistors.— 
International Resistance Co., 401 N. 
Broad St., Phila. 8, Pa. 
Circle 533 on inquiry card. 


ELECTRICAL, ELEC- 
TRONIC COMPONENTS 


FUSES, For interrupting short cir- 
cuit currents up to 200,000 RMS sym- 
metrical amps fuses are described in 
new 8-page Bulletin GEA-6319B.— 
General Electric Co., Schenectady 5, 
aN 

Circle 534 on inquiry card. 


TRANSFORMERS AND REACTORS for 
mercury lamps are detailed in new 
4-page Bulletin GEC-1440.—General 
Electric, Schenectady 5, N.Y. 

Circle 535 on inquiry card. 


ELECTROLYTIC CAPACITORS, Di- 
mensions, d-c working voltage, and 
other data are listed in new 12-page 
Catalog 1165.—Industrial Condenser 
Corp., 3243 N. California Ave., Chi- 
cago 18, Ill. 

Circle 536 on inquiry card 


SHEET METAL UNITS, Maker’s line 

of racks, chassis items and cabinets, 

is illustrated and listed in new Cata- 

log 357.—Chassis Co., Lynwood, Calif. 
Circle 537 on inquiry card. 


SOLENOIDS. New 28-page Catalog 

30 describes a variety of types of so- 

lenoids, coils and transformers manu- 

factured.—Dormeyer Industries, 3418 

Milwaukee Ave., Chicago 41, IIl. 
Circle 538 on inquiry card. 


COIL FORMS, Aluminum or copper 
coil forms for d’Arsonval galvano- 
meters, are covered in new 2-page 
Bulletin 1056.—H & H Machine Co., 
Noble & Jackson Sts., Norristown, 
Pa. 

Circle 539 on inquiry card. 


CERAMICS, Ceramic parts for the 
electronics industry are subject of 
new 4-page  bulletin.—Electro-Cer- 
amics, Inc., 975 E. 5th S. St., Salt 
Lake City, Utah. 

Circle 540 on inquiry card. 


ELECTRONIC EQUIPMENT, New 16- 
page release, “This Month,” spring 
issue, 1957, catalogs electronic relays, 
meters, powerstats, rectifiers, trans- 
formers, switches, etc. distributed by 
company.—Herbach & Rademan, Inc., 
1204 Arch St., Phila. 7, Pa. 

Circle 541 on inquiry card. 


ILLUMINATION, Maker’s “Panele- 
scent” lamp, producing light by elec- 
troluminescence is described in new 
4-page Bulletin FL 580.—Sylvania 
Electric Products Inc., 1100 Main St., 
Buffalo 9, N.Y. 


Circle $42 on inquiry card. 


TEFLON FOR CLAMPS, New 20-page 
Engineering Handbook covers ad- 
vanced usage in practical applications 
as a cushioning and insulating ma- 
terial for supporting clamps. Con- 
tains also table of properties of Tef- 
lon.—TA Mfg. Corp., 4607 Alger St., 
Los Angeles 39, Calif. 
Circle 543 on inquiry card. 


For the engineer who wants to set precedents — 
Armament Control Development 


Your job will be original thinking from research 
through manufacture...to analyze and evaluate 
AUTONETICS’ armament control systems for ad- 
vanced, new weapons systems...to begin with the 
tactical problems, then find out exactly what arma- 
ment control functions are needed, and develop and 
produce them. To qualify, you need a BSEE, MSEE, 
ME or Physics degree, plus four or five years experi- 
ence in armament control or bombing navigation 
systems. Write: Mr. A. N. Benning, Administrative 
& Professional Personnel, Dept. 358 IA-62, 9150 E. 
Imperial Highway, Downey, California. 


Autonetics A) 


A DIVISION OF NORTH AMER 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 








ENGINEERING 
MANAGER 

Administrative responsibilities in the flow and pressure instrument field. 
We are seeking a man with at least 10 years engineering experience to 
direct the engineering activities and new instrument development work 
of our Instrument Division. 
Degree in mechanical or electrical engineering necessary; must have 
working knowledge of electronics and preferably some administrative 
experience. Age preference 35-45, 
Good salary plus profit sharing and other benefits. 
Write to J. B. Meriam, Jr., President, giving full resume. 

The Meriam Instrument Company 

10920 Madison Avenue 

Cleveland 2, Ohio 

















SALES ENGINEE WANTED who has - .- wee — . . 
near egy ae SALES ENGINEERS WANTED for New 
had experience in steel mills to call on 2 : i 
: 3 . rie England, Baltimore, St. Louis, Chicago, 
the steel industry in Pittsburgh, Chicago . : 
7 % : ee Detroit, Los Angeles, and San Francisco. 
and Cleveland. We are interested in in- : - “ . 
y Sia Prefer men with Electrical, Mechanical 
creasing our sale of Automatic Controls, a : ‘ 
, or Engineering degrees. Successful appli- 
Telemeters, Potentiometers, Pressure and Hg oe ge : 
T I E - cants will receive three months’ intensive 
cairns pstrements, uxcellent op- training at factory in Waterbury, Con- 
portunity for man with good background. 


Prefer men with Chemical, Electrical or 


necticut before assignment to district 
: : : office. Prefer men between 25 and 30 
Mechanical Engineering degrees but will who can start as trainees. Previous sales 
consider men who have noe graduated and instrument experience desirable but 
from college who have equivalent edu- not mandatory. Address reply to H. E. 
cation and experience. Address reply to Beane, Vice President, The Bristol Com- 
H. E. Beane, Vice President, The Bristol 


. : . pany, Waterbury 20, Connecticut. 
Company, Waterbury 20, Connecticut. 
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MEMORANDUM 


TO INSTRUMENTS and AUTOMATION SUBSCRIBERS 


You’ve probably noticed it . . . that many publishers offer valuable 
premiums (books, binders, etc.) to entice NEW subscribers into the fold. 


Rarely are such offers made to the good old faithful regular sub- 
scriber. Once you’re in, they figure they’ve got you for life! 


We’ve decided that it’s high time some attention in the way of ex- 
tra dividends is paid present subscribers. 


That’s why we gratefully and happily offer our present subscribers 
this opportunity to make valuable additions to their instrumentation li- 


braries WITHOUT EXTRA COST to themselves. 
You'll find complete details set forth below and on the three follow- 


Richard Rimbach, Publisher 


P.S. Another dividend for all subscribers is coming due in October. 
It’s the 1958 edition of the I & A HANDBOOK & BUYERS’ GUIDE 
with more than 3,000 manufacturers and their products indexed and 
cross-indexed for easy reference—the only buying directory serving the 
instrument and automatic control users throughout industry. 


GET ANY OR ALL OF THESE BONUS-BOOKS 
—FREE OF CHARGE— 


You can have FREE of cost any book 
listed on the following two pages... 
or any combination of Bonus-Books . . . 
or all of them . .. merely by sending us 
the quantity of new subscriptions to 
INSTRUMENTS & AUTOMATION 
shown along side of each selection. Be 
sure to supply complete title or position, 
and company connection information 
pertaining to all your subscribers to avoid 
delay in getting your Bonus-Books! 


As soon as we receive your subscrip- 
tions, with their remittance, we will send 
to you by return mail the GIFT Bonus- 
Books to which you are entitled as group 
organizer; or we can bill you when we re- 
ceive your subscriptions, and send your 
GIFT Books as soon as we receive pay- 
ment. 


Send the subscriptions and your Bonus- 
Books selections to: INSTRUMENTS & 


AUTOMATION, 845 Ridge Avenue, 


Pittsburgh 12, Pa. 


REMEMBER: If you get 5 or more of your friends to subscribe to INSTRU- 
MENTS & AUTOMATION you can offer them the money-saving Group 
rate of only $2 a year each . . . saving each subscriber 50%! If you want, you 
can extend your own subscription, and apply it against your Bonus-Books! 





FOR YOUR OWN LIBRARY 
ON AUTOMATIC CONTROL 


Bonus 3#1—Control Valves, by Chester Beard_vajug $2.00—Yours for 

2 annual subscriptions to Instruments & Automation. 
Just off the press—first and only book on the subject of control valves and actuators. Pro- 
fusely illustrated. 


Bonus #++2—One Hundred Electronic Circuits, by M. H. Aronson and C. F. 
Kezer—Value $2.00—Yours for 2 annual, subscriptions to | & A. 


First compilation of 100 basic circuits complete with all specifications and values. Includes 
power supply, oscillator, instrument. pulse, phase shifter, and other circuits. 


Bonus #3—The Handbook of Measurement and Control, by M. F. Behar, 
et ab—Value $2.00—Yours for only 2 annual subscriptions to | & A. 


Describes methods, outlines classifications, explains operating principles, and gives char- 
acteristics in chapters on temperature, pressure, flow, physical testing, gaging, valves, etc. 


Bonus ++4—Computer Handbook II, edited by M. H. Aronson—Value $2.00— 
Yours for only 2 annual subscriptions to | & A. 


Clear introducticn to the entire field of electronic computers and data processors. Eleven 
chapters, based on presentations delivered at the Second Computer Clinic. 


Bonus #+5—Process Control, by A. J. Young, Imperial Chemical Industries, 

Ltd——Value $2.00—Yours for 2 annual subscriptions to | & A. 
An excellent book for the plant engineer, chemist, or instrument engineer. Explains basic 
principles without use of advanced mathematics; takes frequency-response approach to 
process control. 


Bonus +6—Applications of Industrial pH Controls, by Allen L. Chaplin 
—Value $2.00—Yours for only 2 annual subscriptions to | & A. 


Chapters on process lags, typical and approved installations, pH regulator, reagent feed 
device, are of special interest to process control engineers. 


Bonus #+7—The Automatic Factory—A Critical Examination, by June, 
Bardis, Lurio, Polaner, Sagedahl, Sklenar, and Yenkin_Total Value $1.50— 
Yours for only 2 annual subscriptions to | & A. 


Serialized in | & A, the valuable addition to “Automation” literature bridges the gap 
between theoretical concept and actual industrial developments, presenting factual case 
study treatments on cost and other factors. 


Bonus +8—Combined Proceedings of Fourth and Fifth Annual Conferences 

on Instrumentation for the Iron & Steel Industry—Value $2.00—Yours for only 

2 annual subscriptions to | & A. 
Valuable to all concerned with measurement, control, gaging, inspection and testing in 
processes and products of the steel industry. 


Bonus #+9—Nuclear Reactors for Industry & Universities, edited by Ernest H. 
Wakefield—Value $2.00—Yours for 2 annual subscriptions to | & A. 
Nationally known authorities in nuclear energy authored the various chapters for this 


volume 


Bonus +10—Elementary Engineering Electronics, by Andrew W. Kramer 
—Value $1.00—Yours for only | annual subscription to | & A. 


An excellent book, which sets forth in simple language the fundamental principles of elec- 
tron tubes and their applications in industry. 


Bonus #11—Maintenance and Servicing of Electrical Instruments, by James 
Spencer__Value $2.00—Yours for only 2 annual subscriptions to | & A. 


This third edition is a must for all instrument users, engineers, servicemen, etc.; also covers 
construction, testing, and applications of all electrical instruments. 


Get your friends and associates to subscribe .. . 





REMEMBER: If you get 5 or more of your friends to subscribe to INSTRU- 
MENTS & AUTOMATION you can offer them the money-saving Group 
rate of only $2 a year each . . . saving each subscriber 50%! If you want, you 
can extend your own subscription, and apply it against your Bonus-Books! 


Bonus #12—Scientific and Industrial Glass Blowing and Laboratory Tech- 
nique, by W. E. Barr and V. J. Anhorn —Value $6.00—Yours for only 5 annual 
subscriptions to | & A. 


A volume of unexcelled reference material, and the most informative book on glass blow- 
ing ever prepared. Explains construction details and operating principles. 


Bonus #+:13—The Electronic Control Handbook, by Ralph R. Batcher and 
William Moulic —Value $2.00—Yours for 2 annual subscriptions to | & A. 


This bock presents principles for use in automatic control and regulation . . . Points out 
the versatility of the electronic system and how it can be used for almost any kind of 


control. 


Bonus +14—Mechanical Measurements by Electrical Methods, by Howard 
C. Roberts —Value $2.00—Yours for only 2 annual subscriptions to | & A. 


An exceptionally useful book for engineers and others desiring a sound foundation in 
electrical gaging methods in mechanical measurement and automatic control. 


Bonus ++15—Operation and Care of Circular-Scale Instruments, by James 
Spencer —Value $!.50—Yours for 2 annual subscriptions to | & A. 


"... . of great value to all those whose problem it is to keep in operation the electrical 
instruments on vital production equipment.” 


Bonus + 16—Heat Inertia in Problems of Automatic Control of Temperature, 
by Victor Broida—Value $!.00—Yours for | annual subscription to Instru- 
ments & Automation. 


A valuable addition to your automatic temperature contro! bookshelf: book is based on 
concept of ''fictitious mass’ of heating process unit under automatic control. 


Bonus #17—Two Volumes —Total Value $3.00—Yours for only 3 annual subscriptions to I&A: 
Heat Inertia in Problems of Automatic Control of Temperature, by Victor Broida, and Appli- 
cations of Industrial pH Controls, by Allen L. Chaplin. 


Bonus #+18—Two Volumes —Total Value $3.50—Yours for only 3 annual subscriptions to 1&A: 
Maintenance and Servicing of Electrical Instruments, and Operation and Care of Circular- 
scale Instruments—both by James C. Spencer. 


Bonus #+19—Three Volumes —Total Value $5.00—Yours for only 4 annual subscriptions to I&A: 
Aronson & Kezer's "One Hundred Electronic Circuits," Kramer's “Elementary Engineering 
Electronics," and Batcher's "The Electronic Control Handbook." 


Bonus +20—Three Volumes —Total Value $6.00—Yours for only 5 annual subscriptions to I&A: 
Beard's "Control Valves," Behar's "Handbook of Measurement & Control," and Young's 
"Process Control." 


Bonus #21—All the bonus books—a complete instrumentation library —Total Value $33.00— 
Yours for only 15 annual subscriptions to I&A, if entered all at one time! 


You could get all these books by securing 34 subscriptions to | & A, if entered separately. 
But as a special Bonus, if you enter them all at one time, we will send you every book 
listed for only 15 subscriptions. 


SEND SUBSCRIPTIONS and 
BONUS BOOK SELECTIONS to 


Instruments & Automation, 845 Ridge Ave., Pittsburgh | 2, Pa. 
Use order form on next page———> 





GROUP SUBSCRIPTION ORDER FORM’ 
INSTRUMENTS *Regular one-year subscription price is $4.—Here's 


how the group rate saves you money on two or more 
and subscriptions sent together on one order: 


AUTOMATION 2 separate one-year subscriptions . . . $3.00 each 


- 3 separate one-year subscriptions . . . $2.50 each 
845 Ridge Avenue 4 separate one-year subscriptions . . . $2.25 each 
Pittsburgh 12, Pa. 5 separate one-year subscriptions . . . $2.00 each 
ENTER | year subscription to INSTRUMENTS & AUTOMATION for the following at the money-saving rate earned. 


(see above) 
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to in 


get flow information 
in any form you need it 


PANEL FLOW RATE 
INDICATOR 


ion 


tate flow condit 


IN-LINE DIGITAL 


dicate steady § INDICATOR 


DIGITAL 
TOTALIZER 


FREQUENCY 
MULTIPLIER-CONVERTER 


... with F&P turbine meters and readout devices 


Here’s the ideal solution to flow metering prob- 
lems characterized by high temperature, high pres- 
sure, high flow volume, or rapid flow transients. 
Fischer & Porter turbine meters are inherently 
among the most accurate flow measuring devices 
available today . . . providing measurements ac- 
curate to !4% of instantaneous rates. 

The low inertia, axially balanced rotor of the 
F&P turbine meter gives optimum response to 
rapidly changing flow rates . . . providing positive 
information on changes as soon as they begin, not 
after they happen. A basic frequency output, directly 
proportional to flow, provides a common language 
easily fed to indicating, recording, or transmitting 
equipment. You can have digital or analog indica- 
tion . . . oscilloscope recording . . . circular or strip 
chart recording . . . digital totalizing . . . transmission 
or any combination of these. Here are just a few of 
the Fischer & Porter output devices you can dovetail 
with one or more turbine meters: 


PANEL FLOW RATE INDICATOR: Provides 
scale reading in desired flow units or in percentage 
of maximum flow. Includes amplifier which may be 
used to feed EPUT meters or integrators, and 
analog converter. 


“IN-LINE” DIGITAL INDICATOR: Direct digi- 
tal readout of flow information in desired gravi- 
metric or volumetric units. Automatically selects 
turbine meter outputs by flow range. 


DIGITAL TOTALIZER: Provides integrated flow 
information accurate to 15%. 


FREQUENCY MULTIPLIER-CONVERTER: 
Extremely rapid response to transient flow signals. 
Sampling of eight points per cycle provides more 
information than conventional means. 


For complete data on the F&P turbine meter and 
some of the systems it makes possible, write for 
catalog. Address request to Fischer & Porter Co., 
367 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 


For more information circle 184 on inquiry card. 





HAMMEL-DAHL 
SEAL*BALANCED 
ANGLE VALVE 


HOLO PLUG... balanced to 
insure accurate positioning and 
optimum stability of operation. 


DA AL®.. . eliminates leakage 
through the balancing port when 
the plug is seated. 


Nominal Sizes: 1” to 8” 
Body Rating: 150* to 1500* A.S.A. STD. 
Temperature Rating: To 450 F. 


HAMMEL-DAHL COMPANY 
) 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U. S.A. GD 
vv" ' 
(as SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. I., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 


For rore information circle 185 on inquiry card. 








